Ij.lll M.,'1. '.III. I. '.I'. I. II-I.H 



x^ 




/ 



b^- 9 



s 




^ 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 
















J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 






J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



* «5i1 UU_*' oi V^ wS-u^J If Uj iJi^J UlJjb ^0)1 ji aJ-I 

ol ^«J 5jj'\T eJifXj il ^vki ^Aji jU" vjila«i»J UU, jJWl j»j 

♦ iUlT *Lo3 <LJLfi l: jiwj 

: oVU^JVb j*~J\ JjU-j ,> r O| -}>uJ.| «u*2j L. Ijjjw! <j^&Jlj »H*Jl 
<*£l — -«<V otj* ii' l^*«x^lj » _>»aJI Jl IjJUij;)-..* »L«aJl 't^ljl»-ls 
\Sj*J ^VSlL 1jX__U ~$;t ^sju^ij < JV> Jc ^kiJ Cf* W U aLuJ, J* 

JVi^Vl J "ci>J-l «ljj U a _.. ' iO S_>f>-t Jl l_}Jl ooy |»$>i j^o»^oj 

''j^' uS* '-J* 1 ^ f*»^ ^i^^'J '• o"1j*^ £^** t^j' *JJaJf ^ c*L»*z«-f 

i ~4SxJI>X» jt <a\±» \»JS.J oj*X>tb"\§j><]j <;JLi jiSUc (J^J ^J ' ^tij* 

• • 1 jJI 

ff*C o4^.a> l*j^u>. i>l> ^ \jJ3y_ o! ^ ljJ»>«i ^4>- j»^J' ^ <♦*>* 
^j« J-^Aj" j«!Ac!j 4aLo Jj^^; (*4>>«^. (? '< |»4>J^' ^ j « ^'jsJji. 
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j"J'j VJ-^ 1 o:>l iJ p^jtj <*4*4j*l> <*-* «it v^*J ^i lj**J ^J 

^ L^tljjM ^ Jin J »j4— ««> V ^ JJf lilj * o->>«^ 
(*'■ Js 3 »*b * OJj*^. V CAl J>^< j*» <*51 VI * ,>>**"» 

( NY _ ^ SjiJl ) 

u* tV^I J -^* * J^ — ^ !j < ^" 1 <■& J ' ' -^'-* -^"' ^ y ">" 
JU-lffj »LuoA)l j_>e j»J LM*».yj < l*i'lj,/J j^ij^l Jl>»? O^' 1 

^jU^.!j fV^yJJ f^r^ J ' r* ;:J » li - , 0U_— J>j y^jVl o^*- t^**- 
^Vb ji:uu». ,*»j^J <j*Jtj V-^ 1 <>**— j rs 5 ^' c 5U,,J . 

fj] -UAAJJ ,jxw.j JiUil ^U^» .yiJlj V j>l jU jJiSj* ^ 

,j ojuji jjui 0^- c* J ^y^i ^ X]s ^ ^^ e* o^j*i 
^1^ .^u* oy*- ^y £ ^-^ >i i-^b "^^ 01 • J*-'J V 5 "/ 
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jffi Ujj l^ujrfi' ijl * <J,JJ uj> j*i" Jl -UiaJ jt ,>£*> 1-b-lj ULJI 
^^oaj Jl <UmjU) pL" <j>./*J* yvJaiJl 0>.! j-jAj i-^jJj jl j^*?. <~JJ~«>«^ 

' J— fH J' O^i- — «-"-Jl ji Uai-I j-« j«_j*4M jL*JI iIUa i>r ^J 

vJUU v^-»b |V ] ^I ^ £Ul JUU vjLfj , ,>jVU «k*»J.I jjj_}Vi 
< jIJj'VI jjjli <o-—l tijj'Ui ^JaJl OU-tjj j* UJjJ • SOiAc ol>»-*J 

*3j&\ £&= Oj^~>J * \* jU~U J? *-*£*!» <_j)i *> j] <<Uto- <» jlw 

.^UJl l^ f\3 U lili , <iO l^«l jUl *UU| j! v lJbJl j* ^iU-l jt 
^dl Ji».Ul ifjlfll ^Uat ojj-idl 1+UUj li' Wj < I^«j'j Ij^Uu^l 
^j+Mj ywLU .Jst jlaJl jl _ jj| _ wiLi V * UiT «Loi ^^J* ^yisy 
A^JVI ^^Jl y«.Ui* ,y jj& ^iUJlj ^L-iU <LU)| Jjty jiJl 
jUoJt «jj^ j,* V i>^/! ^i <ili «&| v_iM» j _ .i! oL»-j ^if? Uj _ 

* « (Y>) 6>«>y„ fib! jSV\ ylJUIt u^a ,yiVl yUUJl 3* 

: I4L. iiUU- jl&V L«-i-j _ !! , i , ! <u>Jl V*^! 

OJ »~it t^Wl ^j-iaJ »UA SjOi»- f^iU« jlOVt «i* jx C*>ciij 

: Ji* • • • bU-lj 
t oL^a- Vj o^>-T Vj ii*«j V — V 

^ji jlj *>■ ja jj^" c$"^' u^— -*-U">'V! j^ StjxAll ^'UjIsj j-a 
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♦ 0>^J jJ»L»tj olijtuj (j^Jji Jc ^"L»- I _ji> 

j^ — m«Jl '^ ^jaJ) oUjVI {jA lijjjt al£~" jJjJl »-iJ" ,>£lj 

* !!S9 *2>dJ-l jj^Ji J jU-V!j Jj*J-l II* J! J^jti 

i^a^zJlj ^UJI pUaJl jj^ - • • . ' jtjjlill ^y ^ »|jj*« fU! ^ 
j^xJl '^Ulb <^VI u^Vl ^« lj*jC ot Ji' u-UJl t _^u ^UJl 

or* JJ>Vl Jc «jy'j* ^ «i"*-»- • ( ^Vt JbSU ,>J!ir ) <jLmJVI 

)_j*4jli ■* • **J-;jU?. Ijjljli .j^uio-j ^i_ r iJl aJU«j q^t 3 ?** Oj-*^t 
^f^TiUl Oj^j^aj ' • • • viVT -u> UVl »L»-! I>*j>-j • • • • ^iiJj^Jl) 

cjtuiJ-) ^"-^ J' I' Jic u^^' 4j ?^' * ^^** ^'*^ '^ J .'^ c j' ^''^'j 

.l&>yi la* 0^ ' ^j-A^kJil ^jUI ^^ ^jj <*)ai!t <^.j«V^ 

ac » **»l» <iUi J <o i_ij* U -^Lxf. <Ui-UJl <a^jjJ|. SjLai-1 ^' 

•L-a«iH J*»j t^* 1 " £5LtfVI vJJ 3 " *"*! c*A& -ly^Jl oj-l ^«i 
Sjl^>- oU x-iij obt J! >UJUJb jlj^Vl ojj^-l v> eUjJJ 
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, Ljijo -yj Ujjj*xi »m*Jlj" <a^5Ull cuflJ^z^l ^xJl oUUj'VI ^>j 

fb^Vl '^Vl tyai^J -AaJ • jWfj y-i'jUj C~ww ,oT t/jaUalsVt 
I , C i j iLcLu-aJij ijjUsSJl oj-^b ^ U jL&Uwb iUa-Vlj Oiiailj 

V J ftJlj jaJl ^j* ^Ju jJa jjii oUjVI jt eUj c jU-VIj ciUsJi' 

y-H V t£>> OUjI Jl a^ji i-o^i oi-i*Lw> Jc ^yuil j^53\ ^\ J& 
jsi\ Jjl; Hj-lj « C 5aUl oLf! ^ UofiL*o <i-o jJ-l ^JUJl ♦ ^"jj, Vj 

oUUxJl (i'pj *,Ju*iLl JjUJi ^.^b tr^iJ.I ^^JlyJl i3j>i ^lU-u 
, . '• ixS^I'iJUUJl' 

±jj SLi-1 <-XUj £***!' ^a>-' C*fiJ' — ^ _ <J_jSJ| OljjAJl 

-i» ^-j**^j' '*» ' *-w*isJ' ,**.j j4*^\ c*»J oJ>-(j «Uiu j> S-jU>u£< 

l&J ) o>^\ I- 5 — * -^ 'cS 1 ^ J 11 cJj*-^' t^.^ 1 ^bi^ U-^iJ^J 
i u. jXJl {ja ^JUl o^C^ ot> "»*^l iJUJl ^iid ^ ( uUo'Vf 

5li« Mil! <Ui>- (^jJ) i J\ mJVI 1*^4-1 ,>« ^.^^ JJ^Jlj ^«L*aJlj' 

j^UJl ^JM lilj < ^LJI ^ J\iCji^|j uljJVl. o5l^-l * i5-is>»i 

jl JWl «Ja^^.)_ * <ULi»B« £_ljj't a-JJ^J J-^*i" ^ *^iib>-l U^tr-** V' 
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<JkJ i^lj-Ul OljjAil oiU^b <*^Ji ^JUll jLil o^l ♦ yxUl 
•it-^ 1 J* ^* •*i~*^' ' <l*t*M *J"j-dl O'UCU jjSj^J j*«J! «u ,-Usj 

jiii> o^ v^°iJ < oTj*" >* <jjU— Jl <_«i£Jl j^-T o' * J#~ t?>*t" 

* «r**J' a** OliUit jl wio jj 

a»o V jjXJl v^jUwJl *»j4** J*c >i ^yu*. y^lT JikJl * LAUl ( ^s)jjil» 
* JjVl oVoVl ,y L«* gUSVIj jUeVl oW 1X»J • l>~* W 

(Jf ^ V >*j < Jicj ^JUi oTjiJI ^ £_l JVlj JU*VI Ut 

iJjSl _>*UiUj V^ 3 ' AfcULl f afc oTjSJlj • fUlj J*Jl tfaU Vj 

^1 ;JJ <>"V*iJ| <*JUo J-ft^J <UU^a> o**j ,5 ••>j*\J ^^ *" °V" 

^»Ij 1JL$J • JjJL-Jij -sj*-^' <Jy | > i u*-> ' -**• >* ^J J*- >* ^* 
V^J • •■ -Si OUT Jj^Lt v Uai OUT Ojfe ^^ * 'IjS^-Vb J>*Jlj 
<_JU^ jj-? Vj < UjV«1 ^» V v l^l oUT ^ jjiO * jj^\ 
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•c*S_Jl ^ y^-Ui! oL.*JVI JknJ' ^ -O'lj^ccl jt V'^* j' o^^' 
4j| jT ,i!l ,^c Jj^jjJl J„}& '^4! * ^4*>Va« o^lr 1 . TJ^ i^^^Ld! 

^jJl _wjJU> VI • l*»_>* '•&* 4>l*» J« , >"j* , i «M u^' J* f**"^.- 5 
jI^jj ji £■>>■ o^» J? ,jj^b j-u^j-J J^* o^ W*-"0 <^~»f <»-^ 

•jt ^ *i V W <i>4 lib " '•->.?■*■<■ oh ' U& hs^ 'Jr^ Jsi u, -> -»' 

ilj^JU" o^jaJI o»*- *•" a^ 1 ^i-* 1 *-^ 1 v^' **°!-j '->' ' WiJ^ y 

^ <*XxA!l ol ^.^1 ^W .J^l jJ-M W^ 0> J^VIj 

<jn/I <iUi Jc ^^ajtf U5" jTydl Ji*?»» «5il J*& i-W ' <*k*L) ^W- 51 

: J_j«j' £**»- jw"' °Jj** o" ***«yy! 

.U-jt JI I***; Uw-J oUic <ju £~J jaIIj < yUail ^ >x hi) j 
tyyov. Uo**A\ \J*> JljV J^ - U^ ***~*H. ■&*z>'h i/>>^VI (JUJl 

•j.^*>. ^i VI j^-T ,yi ^-jb^-a* ,_ii^) V • * f-Vc J- 7 " c*J*Jl t>„^ ^ 
04c ^ I jib o^" ^f <'»'WL,J <i'!A^jj ^"U\ij|j <icj »-u ^ OV'I 

• Lo- 4,*> >Lo- o"ljlI| ^Lu*"' Jj^' O" 0>^"^' 

ujL-u* 1 ! Uj < olj^Jl Mod ,y Slj^l v L^.f U jl • 3 „t^»Vl <uaL 
• U^»>. jJLJl ojU^I L«iiCJj ^-A>-J q<*>i**J.lj ■*>**" 
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jS y>j — »Jo-j «I»Tja!| y> ^ »-bdl «*3»*^»Jl ^jLm-uJI vjbidli 
j-Ua-Vl £**>■ a* <■ — '•* vilj^VI 4jj» ,>« J53 ^U W^ V 1 "*'^ 

V U53" )!j jJpl^a , V U£3* <&*>■ JaSi ^ V ^USJt Jc J»UU , _ 
+~*j*> J-«-~k 4Jie- «M*M Li I j « <Ju^VJ <xiij <kUJt» Jji U" Iji 
*-*•*» j* Vj J-***" j 1 **. ' iSjp — ^J OiUUxij JUxlT oj^ljtj <uJUy 

^USD <ki>-j <u>Ut »tj». ,/!» £~>=U j 1 ! i>J) ut ^ v^ 1 <> 
^ZjAwjja UjJXa otyuj o^Oajj ;o^ja!I. (j* dr**-^. ti>^' ^j*^ 

j-liiulj (V«tj <i-jt*l» <j* <J J**^ ^ li' <»LeV^ *i*9 4>-jJ jl ly*^ 9 

jy.-VI ,yi«llj «£>Ulj <-X^_jLU ^.JSj V • l^** *^h S&& J 6 
Ja.UA-1 J*~&> — jii' — ob£Jl Jc JbUi-1 • V.j*' 1 u*^.-* Vrfj* *!_>*» 
ojl^I ^ t >jL~J,1 ,> ^>5UL»" o^ jt '4T3T ^'t • Vlfflj <iiJ Je 

* 4Z*£jyJ Oja\j]j ybiClt j»Jl«r Jc ^U» 

Laii'j l*>-j U_/Tj ty 1 *^ <»1jJ"j oJ>£ Wj*" (***'j*' oj-^"^-" lij^-j" 
Jl f}L*yi jUJaJl S_^i ^ *f?*?,J^! <)j*sJl UjO^' 1o5Cs • ojL^-j 
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e4 J\ <joUJl quU^. OJ^X '^1 ^ > ] & ' ^l 'V>' 

j^ VJ JI jj* o* ^ f iU,VI •** tUaJI r 1 *"** ^ *** J ^ **' 

A~Ji\ *A* i- ' u^ 1 ^* <*«*i *!-* ^ r**^. f*"^ i**' 3 ^ 
. .>j4-JlJ <y' w ^J i5Jb^<J i5J^^'J JJ^' ^ 

*foa /i^^ 3 " -»• "-jy 1 j^' J^"'l ^'^ Vj*. — o>d**J.I J-»*t u^>- Ul 

i J>i xiij O " i>J J-«*-J J-"^ <>» »J*'i ^*J OjXil _ \ 

♦ J*aJb yuftUU ^l^v-J 

<54^a)l JU*b < olj-^Jlj < oU-lj JUL; jLiou-Vb fU*)l - V 

« oiii' V jy3Cj , <i>,Ujij <SjI fjS" I****- *^u*j, kij---j — <Jua! ,y. 

oLUc • >i5" Iki-lj (j^aiLJl ^.a I4J S^ o^a • <0 - jVjj p£j <«1 ,> 
v^ SaVjJl *uj j-x^j' 1^1 V«T AA, ji iUL dUj J^i ?juj uU*JVI ,JJ^ 
Jii! ol_^ ^t ^ SiV>Jl «uj U Sjji jj . o^/J\ J^ -O'Lo- Jt>k 
iiil o_,xj tiUJT L^\f ^j < ^U^l j^jJl s^x* VV Jali l^^J 



C 



N\ 
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< o^vJl jjb — ^ 



NY 
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Ji^i M\ 
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< o^yj rix^ yi ' <c^-^t yrr'> i^Wi -v** ^^' ■«>**'.* 
<> JUaSi o^" ub « V* fVJ"*^ ' ' Lg*k«il t^i',^'. *-*&% "S;^* o^j* 

Jjj* jl <I j-i J-*" ^ *'*i *»"»*»*-" < c4«^J«i »-I«iJl ^j» & 

♦ Al > JJU- i5U* ^j . Ji^l a- »>■ J^l uV « jiUJ! VI 
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^Ijj! Jil — >- & ^j> (j-UJl v_*>>r oTjaJ! oU u*»> M***^" 

• <\& P uvi « n z&p j\& tSA {&h ♦ ^t o» 

♦ 'if • ♦ * jS1j«J1 J*» fjj> ♦ jaUJ 4*>j Jc *i\ » : W*^»J 

jJVi ,y l^i U j^ttj < Jill oUUc jl^frj <J ■>+*>* T*~J>& «i— -i* 
c « Jil ^ villi ^ oU^I • »jiAi" JLO i <dU* ij^to-j « <0l oj-*3 

: JSa oT^I ^ <£>•! «-^* *k T 

*# jJ^iS jx&S & f& J*> sM * pie &*• & & iy Jj? 

• A • _ VA ^ « * • • • 

»L&I <***r, a*Lj5j jlaJlj oUm>'VI o^*" i/"- , ' j ^ »£/' ^J~"J 

iSU»J IjU ii -r i>Jl ^ (JjJUJl ,j-fc_^iw v-ft*Tj < »^*»- •jta^ (»LJi«Jf 

<CJ,«..ua"i»' < bj*oS» £Jl? u*^ «JJ% «Jl £|£«11 ,j* t <£a!L*J1 j»»jaJl 

• jj* Sjj»wl ij> oUT 

Juffj ♦ U*f £»**£» (»«*" * Jjfl'k J* kj r J— «*$ J^«l''4»l ) 

jliil ,j/>' <Ui Uj SJL-jIlj" tjTjSH ^ « ^>'l » ^ jUw-aJl i_yu_ 

*' ojJ'^-^J j«A » 'ij_y-" ,j* « UJl » "CW ^ (JUJl _jA \*5" 4 »»**iy jl 

^•^ ^* J 3*"^ Cs"*-**^ ' oTjaJ.V, (iJ— s> o\-jI OjSj ot ^51»j — oil — 



^o 
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O* «>» ***» **-»*» ♦ ♦ ♦ » JU; -ait Jji • oUiVb (OJl jUt. 'lu^u 

VA jtli « ♦ • » 44JUJI oUfi 

4rt ^UL> OUIjl ol^Jf ^ ^uu .ii, u juj ^ JJ#»j CfcJl 0* 

« . ♦ ♦ ) 4Jj3js ( o>«% f _$** OlWSt L*JL<*9 43 ♦ ♦ ♦ ♦ ) : JU5" <ijS 

• • ♦ < i>Utj «UU*j (J**^ ^s^jil! oU^fl ««i* ^j^JL^ »^-m»! »U) 

!!! <U? 4JU! <> M^ 

olj-*H <.>!? Js £-}U»iAJ UJkc laj>. «u. fjJUw IJL_* ul- ' i>cJtJif 

* f*L»vi «y vHj iirf. 4 ^' r ^j V^t ,*>u ju £<^ju , ^iiu jf 

of uji ^i J-ij, 'jfj^i ji ^1 • ♦ • • ji y^z!' <ii«Jlj <l*J.I 

• ^UJl {ja oj^S" oUi <Ui2j«J' !a-j» oj^ac ^ji c*»v*»w9l |.2L^VI Jc «LU>o 
♦ « ■^>«U» ^y*j UjJI |»jXc jjw J-aiH «ic-o » ^ <caJl titU 

OUmj'VI CoLj»1 c WjC c 'jJ* "^.• i ^* ojL^S9- 0>»^*«»f *^<*J 15-Jl^ ' o_,.ve\*U 
■C.13J <->^> oC j*l • • *_*lij| ! j «U*J-t ij\> <jt;Jai l$jlT_j i_-w»>j |>lArfai)l> 

^lAu-Jii! <J>*i; O' l*U*» o' * cf^*i <~*J* W^'i oUJJtj Uilc o^L» 

oil ^i ' <; *x^j Uj» jjj *iJ t u*vJj V**^' J^-J o* o 3 " " ' Oj-*^**** 

!!S V^j 11 ' olo,yiJlj ^.liYtj o^L-jJl cJy 

'• J^* >^^J O^H "*^^" (j^^ Jj-^ (►" 



V\ 
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IHS ^ — ^\ jJLJl Jc J-*-aJi Uull Ia* ^1 Oil <>J <> 

j^k)_ J 4j'l jvo < Uilfi Oj£ ,«Jl -Uj^fiJl SjUisJl ^^iwlj w*>U« A».i <i I 

• J_j4Jl (*■»•)< »UjVjJI (<_»)< c^LvuSjjJ] ( I ) : **_j <u£J_ji' UCJ I 
{ja \2\Jj i^~£Jl -ui l/tf J^jj oiiilt oUi!) «o* o* <Ji Ji" oilf 
< <»jU.1j JU.I <>J^ .»>fcJl u^" * fUxiVI ^ji <-^Jtj tl-uilj ajU-l. 

gjjj}] pjjkic Ju <Lus}\ das SjSli t_il>»^>! **ljjlj'j t t^ij*-^' o^Zi}\' 

jLaJIj oiLuil OJ^jl pt>^ Jj ^ ^ OjA ^rt^y Ji^'-^.J ' li- 3 ^' 
<iW" cj* V^-tf* -^i^ 1 e !Jii L ' l * x;, ^^ ^-5 ' J*-^ Ol* J 5 " 
,JJU Vr ,j J _>J| Uf • jviC (j^^l ^J| Ojti\ jTj jsAfi y^sUJl u^-^l' 

«< -vJiCJl SjlAc Oj'IT viU.IT • LjJl jL*») ot o* ^~^' <^s-9 U^'^j- 

oTy . . <,!j ^df (.^ — ^vi Jc ljJ». 5Lii TaJll IJI* ojf 

' J*"^' ("J ^h ^. oU>.VIj i/5j>a;J|_j S4*aJ| iodi l^Abjjj 
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jSL* • <oU)| J^uaiJl ^i la*. \jjS" olji-o- LT * U>'T tg-Jl U^l 
UiUJl SiW^ Jl (Ji'jW! ^j* *ul <c\i»j s-^J**'' o^ tij^ "^kl ^i' 
^i ijj*5l ol q^J' oUT L*bl i)Uj»j < o_p-^/l #j*J Jl <iUiVl> ^J^J 
sjSj _. l$ic («>L^VI 4^4^ j j*! (-aj — (jp- >*; l^i jL&_w*YIj Lt'aJl 

■A*w> n~J»y u^iJlj (jj-*Jl ^ L.>ojU djfc, o''"^**' 11 j*J ^ ' 
^JaJb 1-Ua il_AXx^l Jc U-^aio ^r-sa lilii aaj < (jSUsJl <iU> Jc J^J-ij 

ojc <J j^ftSJ oUsV—uAiJl aJl* <J *rJiZ*Mz} ^.jl^J oJJ"^ ^J^i-J 

, 'Hy±\ *j\ijj o^l ^ 4»l oU uo <LJl 
oUT ,^5 Sj*Ui ^JLw-J « l^J .Oil j*? ^1 0>LdJl qu ,y UaIIT 

j JuJ«!. J-JHjl. La*),* ''^jVt'tp bL_^M'U*ka ojSJ_ ^ jj>j 

oTja)1 ^ « 5li* » <Jj^a> Uc JUi' «JjaI liU^M • • • <JU«t ^j 

J-J-J.>j ^V-^'LJVI J»Uu!l oVLj^a <y VU oTjaII 'i)^V '• 



NA 
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Oil JM^-b j^jVIj oiy>^J« ^ J & ■) J* ^ ° U » T ^ 

... ^o.U.1 ^^Jl <*<#**» « f^*" » c** W^ 1 *"' cil i" 1 - 5 

^ <j| , j^uT JjU« ^i <uil .uf uj^' t>Jl "^^1 JJ°^ ] u* 

ail «&,» US» ^-jl • &*» 4»1 f^ v^ri iT> f*"^ 1 ti*i'»SWl 

♦ J^g.i.9 |*^^^ ~" < *^*^ J J' 

J &\ cA»T y>j - fJUJU ,ybJl jiJll J! J~*i U* j* _ Y 

: Jju <JI oljUVI 
*«» J«» «£UJLT ♦ Ao-»Jl. ^ Jaum U»if l>^> l<u«^ «j-*-» J**» 

• A j^sJt 
Jfl Ujik ^ _ 'JOJli (JLijI <^j - fi-Jl J! Ji- J.1 1J~* 

'•Uiij <JL5j ^»-jjj <u*Ai'j <1acj <*«*>• : oL^^'VI oUj^a J5" J.»*ij' 



N«l 
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' << ^ J ^' ojk£ 4-Jjw^Jlj <tX>*z}\ <)t) »fljiu>» "U* J**J ~ <tjAaJ <U£Uj 

d ""^i J^ ^ tf^ V^' vJ'*' c*>? ♦ ,yUjdJ o$«j ,y> v ^l <»l; ji 

* ^***iji "^^-^ <a*0>V 6U*o'V <»*£* 
J^^H ^i, 1 O- 1 ^ <i-vJj < ^*4s-j Jl^iV^ iJ^-V J*-^! I -A** 

'^'J < ^^ (^2* \y& &M\ 0»*»y as **. '^"'i ) ♦ * • Wi 

U*Xsy» j] £4=~_j l_$j CiJ>j& CiM^sj j~s>ljf j^tuji' Lilj qU^aAU 

• Hj'Ulj *-j>-lj jc-dlj ijpJlj «Uua>J|j 

. jail v U53t jl 4j->dl ol)^fl j* oJbJl Jioi.1 - T 

, <*Vlj j> jAJl ^ y*>*c t-j^U-tj oj^J'j ^,1^' <»-^l J>-I>aUj 
Jiji ±~ui\ lil lo>-lj UTjT Ji^i. <j'V J53" ,yLJVI £>Jl ^ J> 
J-"- 5 *;.- (j-AJl ^a!A^VI £-*£*ll <JjZ**a oj£> ^•* (> * ui^^^ j^ 

ytwJ V__4>'U> »Ut «U.*>J wJUJl r-Uill • <Sjfj **^JJ ^Lrt-JVI 
l^JLc I alijb-tuLjxIj « IjatjO'liU <JuLwJl *Aj/l C*>cX» JJU j <Ui! <i^> Jxsj-uj 

^L-iXI <JoJ| ^oUa ,y UUi/i tjvJUJ.1 <&! tf kc! lo^J < j-MvaYlj 
,_iJ"_5 < <u! *>-j -^ Ul^__;c>- j! ULuJK. j3j| \>i»*» <-i/"- u^J" ' t^C*" 



JjUaJl 



L*jI^"Ij LjL.^sUi' ciLT olj o^^' (^^"^ ^"^ — ^ J -^ ' <-£-^~ > '' ^* 
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e^ V t** ^' -H" a xJ! *i^ ] ' ^J*^' ^''-P-b <*-«JVt Wbu; 

U|>j .iiiil I^sa c*Ui>l Wi ♦ ♦ ♦ ♦ o>t>\$ i jJu £a (£M> jJJ\ $& ) 

uoJl jlT ob '' d^-Jlj j*a5\ vilL* oa^j -uU _ Ijaj „ ■jjoaLi 
U**>. l^'jU' ^ jjVj <• Lit ,i,>lii oUujvi Ais, J.JI olj^! Ut 

v-u _ jij til «u^u, <uu> j! <*sii , ai <£U> l^, ja ] ^j 

: >Ua < <J ^ jiff 

Jf £l|*Jl,9 J^'i £«*-«JJ 0' ' (**£ *> «^I J-"*' V« «_AA>* V^ ) 

jo* Ji ffS Jwj-j l£«i ^JU> v p&'M d)/^ ^« c^?^ *^'3 > 

VA J*Jl ( Ojj^ii' fiiduj SjUVIj jluuVlj 

* U;T IjjTi LT «5il Uj ^ oLuj'VI v-Ji ^-Uaa 

« «Ss| jx <ji j-j'jJI <ijXJi ^ }Ux^ UJIT _ oil — uLmj'VI y«J 
(***% ^ "*dji a* J 6 t-S*^. ^* tr° * I5j^*« W — 'j* c J LT _ Jul 

* ^V*-J <*Ul^Jlj "^J4 C ^ <*- f l>>J u'-jJl l**i*i J-ai UjIj 
If J^-«^i^ft eJA Ji« J| Ul>b» b^ » : U JJLs Jj& Ujj 



T\ 
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jjj'Ua ^ja v»«A»«Jl v->^>«i L__o.j i_iL^Jl i_ji>ci| (Jaj < "J 1 ? o\jj*«j (j^y 

j»*J«t J»-^J {►*' ^ Jt (►«•» "A* J ("Vj^J ^«Uu>-f «U&? 1JJU1CJ 

« I4JU Oj*^ b J*iJ ejlclsj * * 01*J ,^1 ./vol J* I "V.y^ J 1 ' * ' 
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tf* 



JUJi uUI 



CasuJIj} V-'fj^lj) jV^VS 
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ttuJjj wljlSli OUi^l 

WljJ' J« ffKZSs* till* t£*»Jl £« oo^ ^ j^a" ^1 ^UJ| lgjt> ) 

■jvo oiUo^J.1 <L*l*Jij <Uflii.i_s <iaiuJt olJj*>Vl <cj^j ^ <i'jjla>- (j^iu' 

^jiaJUw kJtJjfcVl ci* *£**? J»-t a" ' *^* >t " 6 *^ u-'UAJ oTjill jfJS 
• • • J-aaaasJI) "U'ljiks-j J^JLiJl i^AJLhC a**JJ < oU"JVI <ji>- <L"!jJ.) 

,^^21 Ob,5ff UJLo£ JS »♦.♦ ) : JUr <!_jj j^UJi ^ uj^' of *U-j 

• <U ,.UiVl ( &&*& 

(jjljJ lgJu*jsUy ^j <UJUtAj ' o^Uli <jjU- i$_p-f "S^^j (j-^>- l»^>- -^-oCJj 
( 0jj%9 ^f <U Jl£ ^ - uly ^« <«!»• < fit J£o$* <dJ5 Xfi ^«*s Ji« o? ) 

< SiV^ftJl JU (5>U>- ^o W <ftJi»- _^i |_;-UJ) <<Ac (JJ*- vol 
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JjJjJu; o' y** u- jUJi 0* ■ sl ^ ii ?H' ^-^ *•'•' ^ o^W-t 

.) j'| .^U il^._j ^L-i 4iu£>~ _?* t£-Ul Ua*Ji' V^ 1 i>° Vi-> *^ i^ 

<jua»- <Jyjb <j^* <&*&>*> p—jcUSI ■jiCoJ.I <j* ^mJ * 1$j (J^a^iJ! 
^ jcU51 ,^Uj L-JI . u*JJl> <jy- A ky o^ 1 a" i»*-5 ' tSj* - ' ^-^ c 

• JjUsj j! «UJ> <Ujf 4j /rjcUil j|^_ U ci^J W^» *••*•"**• <U^»»- <JVJJ 
«Ufj p !i1 (>3C>S fTjUwl ) : IjJU t ^.- iJl ti ^ Jl lij^ 1 <-^ o° p*^ 

TV - To Oji-yi ( #>?«> s " U i *S*».J ^J** ^ M 

, \ ■ sji^ji c nV j*Jl < AY uj^jti < o J*J1 U«it Ja\ ) 

• yljj ,j/» 41)1 *#«A>- -t9 ^4-^uAtl J** (t^i'l j*«J qui o 1 a* oil **»V 

1 Uj^f IMS S-»aU> ^j^fl J J 3 ♦ . . ♦ ) Jjju 3! i_,l_y' ^« ut— JVI 

jTJu-j> jj-ullj o>=Jl ^ :>L>Jl oO^I f ii->^ oi ^uJ- V — V 
igj j^f ju*> p? * UU a^^' 0* f^ 8 ^'3 > : J^ ^>' °k T • XJaji * 

• "\ A « \ V ^ y ( <>1^1 f£>J*>.3 

4jL>.j jLJVI *^*>- <2^ Jl W*^ uiJ^J (-jIjjVI <J o>t2i 4iiJ 

<xl«.« <1>-J I^.J ' ^.J^J <J'|J*U«*J V^i vl*3=^J, oUlJllJ tJ-^jV^ 

4>jlj <i Jtil (3>_ Js W-O.J ' < U.*CJ 4j"_ji^.jj «L^>J i. <*ls ljj',J ' 4i*C 
♦' '(j-ojVl Jc UU*J*VI "-ijlfej £,Jj5 ^ U^ oJj«iJ < ^J>^-jil (JjIj»>jj 

4_*L«xJt d/^oJ "** <4-i3vJj < i_jIxa^u d*=-Ul Jj"*,', U' u-d.i). — ' 

Vo' 
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ljl»- iSj-^ *^*^ t>» jllj^il "J'h U yU^I ei* <-U*i J« ' l^C 
,iUS*Jl «La_»l«Al^, oU*J>U Uib rt^2J Jii ^» Lfi-C ^Si» Uj oj\j.Vj o-Af 

t>l.->tf *-A_>-j oLjlM jt qJaJl j.* o-^i • • ^Jj < j\— ^'Vl j*^»- 

♦ < Ojt*i«.VU (?) &$ 

V U » <il» Villi <Uit Oj*c JaSIj £^1 u^J^ 1 ^ 2i ^ 1 ^' 

^„ u. y ji ->u^' >u oi *i W^. pUJb < 'S^i ^ J*^. ! . <J^' 

!! S 1 ? WJ» oW. 
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Oku <_.UJV1 «> 



. jUSJ^VI Jl ^UJl jUuJVb JikJl ^ j^ljJr ^>Ai! JJ.I Oil <>'l 
y-sJa^Jl j>-Ull uUj'VI ut t^li • J*JVl Jyj < <»jjVl fjf *Uj1j 

a** 1** M>M> Jl <s!Udl S^^) «4» t ./"•& W*J • <;3 jvv-J! 0* 
• • • (N) ( <C« ^ Ul ) : Jy* M • • • <Ujj <oT Jl 6%^Jl Sjii.' 

• (V) ( U*t c*J£ Jl Jta^.H ) : Jj* ib 

«o'b ^b M-l J sLLl ^ ^iUi, jU£u-VI ut ^TjSJl UJU. 

i^'^J Jj < <> ^5^ l^to ot (^4* J,4~4l ,y ^U'V a> O" J^ 
■^j U»i.i ^T !! dj>«.zy., Ur >! ^ ^v • • jJsJi\ ,y <**>£ ^ 
u* f*t***, *•* J^ 4 - :ii ^-J (oT J"* i, "i <> r*^ ot Jj < <j jAW- V 
JUJl jtjjj, ^j».i oil \V' ' oj—j^ ^*j f ^l JTT J45 « .UjJi 
' ^ko^ 1 V-^M u ji^" ^ L*^" ub < r UjVi jJwj V^b 

. oljJi oUlj < fLsL-SajU JUfll u a < 4w/^l O^jJ l$^kii' a i j\ 
' >? ol>o- (it jt by ^J* oCj * *\®bVb *j-Aj| jt < h*j>-J\ jt 
^IjaJlj S_ja3U ^a*^ lj*dUi*-b • f^V^J j»4— A»'t l_j*^-^ *4Jl£5 
<ij*« ot Jj? Vt • ,!!! <\3xJ\ j\ %*} \j\f _jb • • • 1 >;.>^ , il^b 

JijW' ^ J) ^.jj - g^ljaJI «> .^s, Jl ^iji- ot o^w <jyU.» 

* ijisJi'j «j*!l _5>o »-o>t^aJt 

^JiU.j .^1 iUl p. o! Jtj. Jj^J! oU-JVI • ,/j* ot J-5 oUiVl 
'^ ^"jJl ,i>i utj < j^ Uj4^ 5JvJ ^i ^*J| c.a*»» tj , <i|p^5 J> 
oljJW-j coj Jl ^U^_ U U • • • .■ <U ^i ur ux i U <! jiUx^ 



• -l\ : ^'^1 (X) 



TV 
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• ! ! ! ujAcjj' VI olj** olj^ jl , ju«j -«>.j jjt jt 
: Vfrl cJi _ j-JJl Vr c^- oJlTj _ ^JJl ^^ ^jLT oi^ o^j : itj\j 

■<JjW.l -Up-jji ^.jWi ^ csilT 3«^ji <k^ji Sa>JI eW 
» ^->U 5*Li ji <J lui dUkcU,^ iJtT j*il : <! oJU> 151 -ul Jju v 

LI < £*-wj ^r^iJ C&H.J t5*"i ^'W*M -A*-*^ <-* £f*i «M ,y -kw 

• JjU-1 ijJ-^ fL"i V j' ' <^*" dr* 

.«3ll ^j^ 1 jj&' ot -U jj 51 _^j • <cl*kjj 4 J^*>"' ^ u-^.J ' * ' j^l 

-i_jj^e <cj*?ao Lg,x«LJi>- ^i ^y^J « < ^, , ,_^' v*^' J* <J' ^ja» **^ <>jv!a>- vjVwji 
V^il , Lis Vj '5Uc g--^, J \.^*»-U» uV >**J' J c*Ju *j Lijdl <*Ut> 
J.^5Cil /\ _>>«j,lj J^ij ''• <U**AiJlj * <i>Jlj < jaUsJI* ^Ij *U.iVI 

•. Aiuai-1 s|jj d*>«JI ,j*. 

• ^Ij^j "^rf^'J Ol-w^VI < V"j' i ' ig* <JTja!I i_»ji-M''! A>J Id* J>-! ^.« 

Oljil JU.*z*j| d^ujti <A*i*-l ^c iiyo»J| U; (jV**JVI ^-^^ ^-J ' C L 5^ 1 
■o^ uTji«5l U,«4jt.; i Uv Js«-i j^j * il^Ailj j->^Jlj jlumJI : Wo*- *Xa!I 



YA 
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< uUJOU -UJI J!*- oUUc ^ ijji 14^ j£! JV olj-jxJ'j < oWJlj 

OlajVl £i~»- ^i ijj <Ul (jlj ***» J>»jJl ^'I«A>-j JjCU^i Ljiajlyj I^jAs-j 



lwM)J>fcJ 



u 
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&'teji uUi 



6M! 
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♦ ul^,j' U_^i (j\S~ tj-jj ^i vi>v>x»-l li! ij\^Ji^s 

o_*-JU 0j^« o>^ a ^ A*-ijjl f'^i isj&y. * v'j^' £»'-*^ «j"* 

( As- 1 J OJj^so jl ) >U*Ul -,jj» vvtt^j^ £*■??■ vT^' ^t^"' ' ^f*' 
^ oij^U "Ujjt tSjt** j4"1 ^ A*U«*ll ji^*«Jl o^-i (> SJ^-l_j!l 

<*a j (,5-aJ'Ij ojUt^-Jl ^ ^-.^l ilojJl Oi'^ai . ^vLoAlLi' oL~>Jl 
l^'U-aSj <UX? •; ^ JiA» U vJiiUj J < u^J^I Jc J-f <CUaa^ y ,^-ail 

cAiLw. J) *ljHjJI WU*j Ujjj L^-.ul^l ^U-a-.'jA**' J»jil 

0...-W Ia^Jj ' ^Jjj-U ^*-r^^. J*' 1 ' "^-'i J^ i#*J ^b ^J** ° A ?* J . 

< ijlSjJlj v UJ-b |»^l JW J^ <i'jASj -Oil Jac JA* U-.UI ib-U 

Jww ^J (V) oji t^> SjS JUJ« J*»£ 0** > • ^y s ^^ cy 5 ^-^ 

• ( W * T ^t Iw. Sj>^ <iUiT j&l ) (A) «ji »j^ «ji J*J***- 

. v^Mt s^ 1 Jf -^l ^ J ^ t t'-* 1 o*J ' j^ A 5 " * • * • 

4.^5*. J*«fy» ^s ^ ^1 i "Atom oj-ijl » ^1 ,*U!l jU;u-l 

U ^J! oljJJl tJ-^ J° u •' :; * U: ^ a, « molecule ^3,^1 » r -l r UV 
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molecule \Sj4-lj atom °j^ iJ : ^ J**x*~u» b'V 

jse*!I gkw- ,y> ^JJu'SHit j^l «=l^fl «->iy 4§Mc C£& (S) JjJi> 



■—■ ■' — " 

, |M , , 





1 Y6 " 
OJ& ^ J VA- 

\V- 
A- 





* (jjUJI (/5-S>t c*^-<J" t»j j»«Jlj ^1 ^ jU^a!I _>^1*j 



VV - u^-j'VI ,J^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



■Iji* J^-JJ -UAi'ys ijjU^o 4ji\Jaj *Liv OJIT Voilj , iiljj V^J ^& Jj 

• 1<J* ^kvo j^J| ^\T ij*«5l <il!j JiU 

j>dl ^ ll^lf tJU Ji!l y]jb>j < (JU^/I !>Uj ^iJl j\^xi\ tj^jii , *ajX-\ ^ 

jl>J o\j_j«av» J! JwaJ 0>«*i VcUj'jl loijl tit • *\j,l jUcJJ i_)lj*Jl 

0\ *\ -*a . il \ iljj Ja»-V ♦ vjUvwJl ^aj v'^' «/*J »lj^Jl (^« ( IvUx ) 



Vi 
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« diffraction ij>*xJt » v*r—-*». ^V^i t^ 1 ->* v'-P' <>-* *M ^ of 
L^J* ji-uJ <il • ytjSjl olji ip^' <>- \>**J1 <*-^ *i.4*J tf-Ul 

U. U>JJ < V <J,jJl C*^J oU*» t^ '"^ ^' W *> ° i '- i ,i ' 

jOXll yljJl Jl i5j* ot u^J; ^!lj u-W^3l J.y>- J^' ^aJI V^ 1 

oU-jit oli <«-J^t V«^ t^*^! W-t g-iwj yl'jsJl u^. 
!>ir JJlw' i^fl^Jl ob/j V.L^ 1 «-**•* j^' ol» ^ «>J ' Sj^*" 

'-UjJ.SJI <J\f _yJl oljjJtf! o} 'LWI u-o** V"^ i^ 1 cA*-^ 1 <>* 



To 
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x 

( v U^itj y^^Jl ojfi JJL- »U ol>3 Jl jU ^ .HI jUj J_^j 
SiLsJl Jlj^l .jiwo ^ -j^j , <5jJI ^ 5j,U <_-JU> <j)y oL* 

• ♦ ♦ hAA\ jUJI oU^j^j , c^ jJl ol.A3 ot A>-j LT < ^ri^ 1 
S>i^> <Wf £* Si'jJi j-jijj : ^jlj^l iUJijJl I^ ^ jl •j5^ i 

,yux; oil Sljjl ♦ *U*c> »UAc l^u J«toJ jy«J| ^ l^jfl- ,U,| ^ 
ol ->^Jl' J*«J, 'LT LL_*j ♦ • ♦ l4>JLl)'j *L«i l$i* JbW ,_§! till SjJoi 

^i <iJ3ii o^ULl £■ c LiUl uj* J**? L*Tj < -U^l g. jyli 

JjiL* p+»\ yoj • ' ' ^aUII 'iyUu oy\M\ »a* Owm- IJ4J * j_y*>jJt 

l*AXs) n^ J a * ,) LfU» *) < Alb 4_)WvJl 7«-j*ij' <UI "***£.>** **^« : *w °3y^> 

^&£ LgJ 1 <jN/|' l _ T aH {j A *.Ja\j)\ Jsij < rb^l <k*jj|_jj Jj.*jJl «_^SJLj' ^ 

^i « jeiljj » <JJ" JL*^1 ^i _^_ jUaVIj ' jWaufylj <_jU*J| ,y 

: 5JUII <»^l 

• YY j>J.I ( c^i^ 4J ^? 

ojjCil ) ojjC* • «>• -\ ' ' J^ «^» UjkS ^j'j^i ^Ij jiodl ^i 

o-l* Jl to! * i_jul&U ,£y Oj^j' O 1 0^*i ( j-U-Jla 'J' • \ ^jh^J 

oUj AcUAii' *i*;^>- ovJsu>b1I .>L*j, (_5-iJ J jrjJl ,«i *j^~ -**■'>' oU,J-l 



n. 
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jL»<j ja^oa *^J>j ja oL*J-| »»i* ' ;V> * <**^L)I j*J r^jJ' l4«i«Ju3 

,j* |a**> U*a1'j| Vjs' U><j jjj' j& ( (/jj-Jl ) v'j 2 *'' •-•'w*" • ia * *jt 
^Ui'jl o^ f ♦ • ja js\ ju* ^ ^l^l '\j^\ <l^- *-*r*i u^-M 

^j&> V 1 _x> V vJl o^j !•** J*- 1 ! <y * J**?" rJ*** i£jU*jt ^ jA» jW" t 
vj'JjUiaJl J— =*i LiyJ I A* J»-f ^ • *U.l> oj&i «0 ^J _«J I iw«?ii*jj| ^j 

£**•>■ ( oi'jXflji^r ij-^.c ) *aJ> !»JJ! Y* ij^J i»4>l,/^— ' aJ . ''j***ji o' 
♦ <yl»j^5" oUu__^U Vj ^jAcj iJu<o\jC Vj yU«« V 

J.<*xji\j nJiUll »y»U* jljwl £* Aijil o t *»XV|. m 'V yjVi^xJ! CV^f 

oU-jJ J-LC "Ua^ni' t^jiT J-uw' u! <j^*i t/*^ -9 -^' JJ^JiJ **^*JI JJ^Ji 
j LJUii' fU,l oljkiJ Aa>cj' <i>-b«i V Ujlj ' ^» ^jj A — t _ qv> Sjlj»- 
• p <>-ji S • — Jl ojl^l (jiwysiJ - Ujac VI ( t_iJi5idj ^y jfj ) _^>=Jl 
< Leilas jkL! JaU^I ^yi ♦-'iU'Vl (j-a«J 0>U,*.w»l <_*jU»«2Jl o-i* J* ^U* 
ljl_Ja«! oil Cm-^J (^ f lil jU«J jJv*«j l V U<pf jS"AX) 0t v*^. ilr^J 

61 -J^-jj vL'-^' obi J**" ^ *l>^l Sj4a« (iUJT »WjJ) (^jj 

*?o- »js <CjvJl <— >i <_wA_Ui' U jili **XJ" (_f»jVl (jl \&ajh-» <Cj-* 

<£\mj\j "O'jI^s- iii <«! jij flj^il "UliT *«j \»yS Ji jU£«j olwJ-l 
,j;^ij" 2»USj «JU<aJ - ,^1 «U;JjJI yl^*JI c:j ^^*" ^ f$ o^J ' <Uai^i>j 

• <w-Ul obU?jVI 

*.» .sbjj' (-flAiiCiU «JL.^J' ^Jl oLvw.i-1 e»U«5" ol viUiT ^*iljJl ^.o 
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■J* 'Wii ^$*j*> w" «_^WUl * ojjaijl Ja«J «^ JU-I jjfc IJIaj i «.aL*Jl 
Jc <ijlc j! ! j5"l> rlw= ^i <ojj "*ijj Jc <UJ>U<s ji < <S\j tjf- 

i_,;0 Jj&ij i <JljJJ IjLjw i_^.*JaJ I <aa Lt>.AisJ0 |_$JJI AjJl Jl oVWil 
J5" jlj , L*£U I^X^v^vj ^jUJ" o_^ai lj£s. Cw J5~ ji ^iJ^Vt (M 
oj}a3 <,JS" ot E (JjUiil ,^Ji Ujj * oj\*5" (^UA <MU1a jUJ ojki (Jw'Uj' 
tuL.<oj ^,a <;_jj o.jJUi < ijjLjiJ.! ojkail j-^lc jt *jj jl i_iwaJ ^jU-u.j 
>_jl J ,J.s oji ^y OJKZJ ^.Jl oj4a.Hj| * jJSIjAJ "WUm ^j^U ojj^.^ 
o' fji). it ' ajkvs J»jij o3j*>M ciV«J1 el_/ V \s^> ^^-1 LjJLiC a.o 
O? iSj-Aj l-^J * <i.)L*° ^laa o^iw (J_j£:J ojdai (J^.^- a <Uj'Uj 1 »-» J ^ ; ^' 
<s-bjj Mj^Jl CjIjL> <!j^j»w l^T^W <ftL| ^ -U^Uxa <L*aAJ.1 oljviwJl 

♦ oU>WVI £**»- is* 

JUJl Mj^ilj < -U*a» i_ i*A>- ^r»-U-u (j^^' F^***^ u*^'^' *' Jv' 

* Uljji jH>«J! £*-^ f^ u*-* * Jjri J**> ^ (i^JI <J5U5I ^ 

♦vAlI-iT (juai^il sk^ajl jJoUa Jl JUJI -ki .u ij) ,ji>U« /j* ilj»^„ 'l^l 

«J0j jt ' s-U.1 jb^j ^^c Mj>* Jl (_iljXJI obi ^-i-*J' W ' dy^* (Ir 1 ** 
a «Jul ol>kiiJl i^' j\ , <J\j&\>. ^ »lj* J' "tU jl>w Lu «l_j* 

5^Sc»-l ^oj * <iU.i» MJ4JI olfj>j Uil4c! c*>*w lil Sj^T JiT ^i 

oliJs <uk (J"l_^i < Jet oliji^. Jl 2J*U*)I oljLuJl oJ^ai Jy^i 

J^lj oljkaJlj OljdaiiJl jj53' laO>J ' -U>=^' O? ^t^ 1 ' ^ "^ i> 

V^sJUi \.*5 SjuT Sjllj»- jUu UkTj V 1 ^ ^ ^^.^ ^.j^' '^^J 
fjjj j^v J%J jl dh^f J*-J" ^V^' SajUl c ^Jb * '^ 

♦ Lj*i_y- jt JU-I Uj**" : >JUiil v^-J'J C^-^ 1 " 3 * ^ L ^' C^- ,!l 

j*^^ jc jh u vbc^i ^i^i^Jij « Vciyt u^-Ji cjvt 1A4! 

<,l^J| ^ l^iSOj , Ijji jt Utf jt »U 4jj_y ^i fX-^.j <'»'LJ"j >LI 
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jJJl j/>Vl < U-~A Ujk^ ji U_^ JL>- U -Ul iiU»i V<j < ^>Ai'j <il2Aj 

tJUb *jLa>^fb c»*Jb «8^j U«» al& < »Lfc ,y js «t9/*a?J *l*& ja *> 
• j-^Jij <«Qh *Ju*J-ij ,^1 dr* ^ >••*■** u^j <iji ^; cH o^i '•** 

Jc J$± U^i* JiCi <!^U^ <i^c tUlj cji'^Jl <jo <^>.jl_>z]l <S>Ul 
_j>Jl ^5 *U.I oU u^j^fl <J1 "U-l J*2w' yl^Jl olji cJ\f liU < ^t 
>iUi VjJ,j < !! <> JJ.y^ W^l <=-4^. 0*-*^' ii' v'-r^ 1 JaA^i, "iU-^ 

Jl «.iajl Sjaj V^^iuj jj**j v'_>^' 0"° ,< ^^'' ^^-t^" vJ'-Uij ^'^"j^" 
l^j'V Jl*»t «j-^£ Jl ^jki^xxi <LaW <Lu„ C*>-lX>-lj < fiLo ijJ.^vijC £,^'j' 

5._*jiV>- |JA L^i>cX« (^'j^! P,'j^' Lf* "***?. V'«/^' t ->^" ^.J^ "^^ U - " 

,j.3 jiTlj <»lj» <j* *lj^l (j^4>»^ j>Jl j^> UjjJI oUUi'jVI ^ 

: ^.j^ 3 

• Uj'T U ,Tj 
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- V-**'. <**•** ' W** V 1 -^ 1 ^Wt* - £*•** **JjWl Jail oljai _ V 
* Lai UJaj jijj Jail' J*> j>J| _ ) iu - aj_ U>^-<-"Jl ui'**'^ 

UUUJ Jai^u ^jyi -j* v iy,ilj < v ljsJ» oL* •> J*ii!! _ T 

<> «^J M'J «3lj"4'j J^Vl <alMj oUJl jjA>- <u cX~4 jl U> 

vj^l oLw* oU *Ul jiwJ JjJaJl ,_£>■ 1J1 • t|_^lj y^MwAil Jl 

v'J'j £>U ,y l$J* U £»4£ <!lj oUsi'JI Jc Jail Joa^i ^> 
«-»_>*> ^ tr«iJ*»J <i^" <lrt>&J olJw»Viil j Ob a J I Jl lS ee-j JUjj 
♦L-ijJI ^iljfy l_^ oUvmjVI <ij^i U jt oUu*Jll jL*Ji Jl V^ju 
olw-ljl JVJ-lj <4^aJ| jj>w3jl Jc Jaiw t£>- All ot Jj ' <cU-«a!lj 

&*J2 V WVi oaUlj jjiU'Vb J^JIj ^Jii oj^ -UJI ^«r ^1 
\_4*X3j WrJ W J"**.? ' W** 1 ^ » oj'j ' W>j (ii^ <!«^s> 1 i' o' 

OV>- ^'.J 9 l^A^ai! U-jJ (jt'J < y^^ Uj*j«! iJ^jj tjljiilj Ail 

u^yj ' »\&"\j *j>-y\ ija^& £,JJ< «y ji*** o\3j**i cp*j oU*x^j 

* ^a^aII «4* ^i** <<„ljjJ <JjW« VI yb£!l l-\* •>> >XJI 
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• olk<*tl ilij (t 

• ^)ij\ UjjJIj' <iU-l <*^l oUs (j 
' if^ "UaAJIj (_^^UI j ^JjL^I "ja <y jf jUc (j 

' ( f^ 1 ^- ) £.U^ **•**" ->^ - ^ 
* &jj J\ "Lj'LuJIj \j\#f 4* a j Vj\a*j oluJI ***A* — i 

: ^;&UT ^ j ♦ ♦ • <JU=Vl 

• ^lyJSl\j oUljaJlf 

< c***^! ) v^j^i' ji fA* r^'j ' (J^* 9 ****** J *^4 olj* — T 
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: >*J OVI «JjA> jt <-*=*>. ^*^ 1 ' 'y' ^ U^J ' *^y^>Jci\ <v-!jjjl ».» 
U^ 2*^' v'-/^' Jwis-I WUJ i o.Sj4>w> <j*jwJaJI j^U^ill i_jl v> jlki! jl 
jail ^3 jjX> vs jX I ^J < 4**J»G J^aaA "Uc^Jwaj <UiU*jl oUaUiu 
jl53,lj jv*2>i.! fcj*j*^a> JVOJl «^a l*ibij| .S^Jsuj ' * * <«>Ojil <**U^aJl 
jj'jj' jl^«i_9 i^'^"-^' Olj-^l Jl ,/<*"£ ^** ' ' * o_p-oUJ.I ojUoi-l ^a 
Jj,o 4.-J 1 OOU Va ". o_)\ j.Jk>«jI dJ.* Jl \ JU j.O i jj.3 jl ♦ j>'^-> '' ~^J 

■UL^il tJt-v*Vl j« j_j& Jj'j ' <JlWVt ojk«JJ it^ilj i *5-?^ ^jJj' 

OL X^Jl -3 JLX>ell jl £C.-msMjJ1 ^*A_^UJ! /j^ao-J ^Jj->=J 1 /.J jlj><4 uA?J_? 

♦ IgJljJvs Ac re*«J!j ^T villi • i_.!j.w«>J,! -*_o jJl l*j_^ki' ^j t 'OjJaflJl 

• Lj^i <UA:cd! U5L»4 sJiU^-^lj . ,,.?-=> jVt 

Ul-.j-f jiSt.) V VL>-^<ai t/JJJl _r^\j jJ&\ Ol WuJ jlaJl oi.i'_ ^*« jl 

l.US yu (Jaaw jl * 4ai\j «jL.i> <_!_•. ju J* ' Sjv>- <o£>- 4.) ju j « »■'»' j a 

iUJ-l jlj-^tj f jUcJlij (jij'VV (JjUclj < ji-l oUJ=>j < jkllj v'^^ 

: Vj^ilji pA {ja jVr oVwjIji j* £+3*z] V<J1 ♦ ♦ ♦ (3i>Jlj 

jt jTJliJ U-Us- "ULJi^Jj <)jUa iajLJLI oJJ5 jUjUtl' jiC^_ • v»jiw< jJ» 

^I^IVl (J»^ 31 ' Ub Sk-AJ ^Tj>- ,y olkj*ll »Ui « <Jj^^ jJa-Jt 
ilijl ^JUio « jjfb oljUJl ^b^i J* V^i j-*^»J ' jr 1 ^ 1 c° 



iV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



UAI* <U«t>- J>^i ^* U^^V' dl>jM »U d\J* ' 0jlj3*l|j *lj4U ,jj>jJuS: 

oj'15" ^Jl j-iU'Vl *y objW>» M-h3! ^ tfjli' .j'sib p ^ 1 ej'j>- £*>_>» 
• <o <£U« oJlT ^1 <_*5l>*A!l ,y jt i <ui "U»li. 

«« rU_^l L_4*i*0'j < <**L- oUUi'jl Jl d-uIm«)I <U»I>6H oljUall 

«Jil <Ua Ail* V oUsu>oil flo • "Uj-uLi oUU>*fl ^C ^ijA) jl ysijJI 
< "L*>jLJl 'Jji V^JI t*Jjvs£l\ fill »^i 4ia !iL^1_jS« taA* (^-^ J4* '"4' 

ribVl /, *1 * *4j*Jlj J^jiu^jl £$L_*t Jj» <U>U> ^U*^ vd'H uS^'j 

JjjjiTj < ( *Uk!l pU ) *jOj^)I AijjiJ : ^* ili Jl ^1 oAclxa^l! 

Jb £_.>, Jl dUi _ysdl ^ j£_JU oljjUJl oA* • j_ji.~JJIj .sjJl 

L^a) ^aSIj < ''^mj- OjJ 1 -' 5 dj^ dj^* *** f'^T"' iS^***, iSAjl i_il^dl 

Jl i^ ljk» Jj-ul All <Ujs- oul&a ^y o ■>5y «U*Li. oUUi'jl Jl 

<Jb- j ,y l«j*. VI (j^J j*«Jl ilij ,y <!>•>' ^-1 oljjU) AcUal' * (j-i/VI 

^ijVI ^Lw Jl **b\ Ay> Jl j^Jl *U ,> jOUfyl <J JAiiT uUj-5 

>»z ;_ AjA>- J^ Uljjp "4*^ ' j*»r' 5 ^ a J' ^J*^ £fTJ^ 1— S^r-^jl «V» J' 

• 4JJI .Li, U Jl 1 

^i <>U <UJiJ r-lU'Vl <S*JJ* '• Wbj^ olji*^ ,j* «•>!»»• JJ^ ,_ji 
aLao-1 <-*£ J> \J> iji-Xj jLujJl Jjj <Jai>iJ' Jox>*l>l sU ^i ^^j ' "U*j»Vt 
L rfUl ^jVl Jl jkit f U Jl_>)'l Jc J*aJ ^>Jl ^ ,^AJ • <»L>4 

<il!i *u» j*d < oUaJI Jl Vjt SAW* •« -U-l ^Wlfli r ^>-i <-Jf 3 

• skj9«lU yiljVl Jt l*J*>" W** ^ ^^J « 0U»JVIj 0l>'|_J^J-l |«U*i>-f Jl 

objo «l — ;o-Vl jib ^j , obj-^ u^.j*Jb w^j ' ubjj 'Ij-^Jj ■ 
oL^lj < jljjj SilLl olji ^jij < obj^ ^dJ^**^' f'j^^J ' « J 'i l . , - l ^ : 
: cUj'Vl ( ♦ » ♦ e^_*J» j3'1> J>jf UfJ* lof ♦ ♦ ♦ ) j • • • oljjP l<j.-^i> 

• \.£ 

♦ VA : S_^aJ1 ( 05*>3 ^' S*^ 

• ^'U>-l <-JIjjA)I Lji'it-j 0IJ.U9- y-a«J j 3 *^' r^ a ' j^*3.z>J Aij 

<( Olj-^l » <i_jX« (j«OjVI Jc 1^1.** jZj <>-'^4t JO jAwXaJ jl ( AjU ■ 
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^ JWS ot <i*4? V ^ A « ( UlJU*! jl iTtwl ji UU*t ) Stj^Jl 
' <~»J.y oUJlT (»l^>-! ^ ^j'jj*; jl <3ij*J^ jt tiUJU <wU| 

•■**.» ' y^\ yljSJ j-WuT ^lill jT/l oljSo-VI oLU Ja*J 

.oUluJlj ObUSl «J5Ij>. i-W U 1^ ♦ ys.SU J*, • jV y* <->Ji U> 

•»U)i eAi'LJI <> jsW" I* ^ eUi Uc * <**1j yUJV jt UUtt <UU-l 
•*~* Je 14S5U.V ^ ^b < y^-AJl fcU* <> <UU oLT <y l^V 

.o - * Wj^j jjA^^iJl <ilkl oU!l ^U^aasl <Ll»c jUacI UiX»j 

V»«i S_)>uu» <*J&j ^j * -Li-I cAi'UijM i_juU«j _ •>! ^5Ci' J 6' — **1 

: o^UjIj <«Jl£ Jj <Ll r ^uJj 

VY _ V\ : <x3ljJl ( f ^yLJUU 
.^M» * ^ $> J5o ^ Sj« Jjl toUil J^Jl ^^^w, J5 ) 
A* - V«V : o*i ( 0^/p' <« (»X5? 'i^ <j0 j^Vl >«JJ1 y f^J J*> 

UJj>. l*4,3ji V 6**^ ' ->^J' "^ j" 6 ^ dr* ^^ f^ 1 *" ^ k-i**>SJ 

•Ui;j j! < \_^|j*-l jjiuo jl 1 I^aaU) o^^All aijj_ Jj oL*JVI 

.< Vajj ijJjJlj <3\JkU jJmA»j 6U*jVI J**a^u 4,Sj < Wu <u-ji>Bivuj 
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• J^t VU - Oil - Jlje-Vl g*^- J>- 

. <Ua- ^ £>U,)I ^ _ y^Uil Jf iljoj- • V l_^d| ,y> SjuT h.<S 
a.cLuij)_ yl^l l-i* u^*i ^ — W,/* f^ «^_AU < f l_p«-wa!l ,«i i^j-'Ullj,: 
«uti-« Jc ^^j-o^"' il^*iJ ' "•j-*-"'' (jvs-Jji' J-*>=J' e I^j.^" oljji" ,j>>dl ,** 

jt yL-j^ll » ^U 2j*J)l\ v_)l_>Jl l«i_^> i-i^J — c^fijl ^JaJo *«*»>•- 
jl Ji^il <U*<s>j1 ^ iUjT ^a^j v'j^' U -0 J*"' ^-**; O'J « rLu^J) 

ejjb (jUj dr^*i * 0>Jja]I (j* *_r?^" lSj^^^u' 8 '"^ I-/**-'' ''J* - V! 

il J Mj^l ***** l*flC «»UJ (OJ C*»J OjlyJ*i\ ij\j>-^i Igj'lolj «Uuai-)- 

*>m\ 4*lw» <t — ■'ij*' u* »Jj*j < j»5«i Jl 4i> v^»jc^»j <jj>i^Ul (J_j>tZi' 

*yj ^ >UIT \j\j>-\ *i\j>-\ dUJif (jJCoJ • o>>j^l c*Vi» jl ^j^Vl 1 
Wl <*Jlj Vj <i ojJ V jU Jl <Ac! J>^vJ ^1 j! i^jwJ^I <> 

(^•i!l v'^' u 1 * tJ^" **-JJ' f'iUt (j^ Sj»wA!b jli' U ^ .iU^Ji ,3.* 

j>cJl »U Jl ij&jj, *Uj| j- 

<JIJ! JL>-Vl Jl j! l«Jl j^»j, (M JjV ^'U < oUUJl jl »_, Lie V I jt 

ouuju < jj^t i_>i_^r i^ v <i»\J^ < • • • • .jjjy '>ui j^ *• 1^,1 

^1 j^l ^1 j* ( r ! j ) ojj_#l J^TI ^U jU ol • «<JUaii 

J^-"^> J^ ' ^».jWl •U'jj-w-aJ oWJl <i.Ji) IjU ju-xJ UJJ_^I U-"* tj**^*, 
tjjii' U-ilot Ljxo U"_jiCo ^j^-t j^allx t« lOsht^i jt , fUl ^ luli <J) 

* ( jAjU olijjjSlwJl ) till ,-i 
oUji»Ll ^« >iXj U-UJ' o> ^**i ^l^Awoj ^xJl (jl -j> x>-VI oUU,t 



,io 
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^i iiO-l s^Ul ojj t>" #* * J'.**- oj^t >»j oj>^Jl .r** - Y 

• Sj^^Xil J> <iU-i sjU.1 ujj ,> 
2^-Jj , <iU-1 Sj»mAII o3j o* X 00 JL^ ^» « u *&• » - ° 

jjSll jl SjJJl jl jjjyi J***.* -/- 31 ^»Jt '^ J** ««> l "M v 
u ^\ [,\j j^^ ^ d\ J^t »^y V- j! ^ ^ ' UJ|, 'J ! 

■o;j o- ^ • ^-^ ^^ c^ 6 ^' ^^ ' L * i ' UcU " j] 

^Ul - oil - ^ * Jfll <•'■>■» 0- XV - 60 >> V>- U ^ -^ 

^^j . ^ .dL^-j ^*UJlj iULJ« v J, > Aj, -» 0,3Uil V"^" ^'^ 
j^^, W^j « adsorption ^L-^oVI » . S^U-I »^ 

u- < J«yvij c?ijj! < ! oij s^'j Ji^ 11 ol ^ «^ H 1 ^^; 

^•i v ,> v*^j ciijui <ju.i 6- o-^J ^tiJ 4j -'^- liU;vl , o1 



n 
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oUT/1 ^ £>^b uiV^ 1 '^ ' •->■* ^ o* -ViJ-i ^* J 1 '^M'-A' 
• oUuilj oIjAHjMj w«U>jJb {M,j>Vl ^ oj4*A» ^c »l^1 

J j«a> is {$<£*> J^flfiJ^ ^™™>1^ «l&> ^S««f. ols**-" 1 * ^*3 o'jh*- 

^jb W» < &!•#" ^IjJi *JJUaw ^IwVli yiyJlj a"** 5 ' C>*i ) 

oiai oUU cJj5o i JJU j£ — *Sj oU'UJ! ^a £jji] o_/l&' tj^ 
L_jj £_W>'VI vkw U iJli il a*-_^ ,j& ,Jj < ojjj^Ij <SWl y 

jub Co*jJ . oljLJjl Oj«i» 'S^.rf &\jy C*j'4>- jj * LjSXj^lj 
•j.0 45C*w oUJa J I ol)U!l jUujit oJj»J (jLjC^I «jljO-J J*»*ijt 

*iby&&\ Sjjiilj «U\ik!l <y Ijj^T i)U* c»Jbj < j^j'-' Jo^^l p*^l 

<ic'wx« l^L">-t oJlW' ^'j^Ijj <u*i>jVl olj^ill oo-\>- U,j < oU^Vl 
\.^iajf>-_5 < <UlkJl.) "*v;ic ^^Jit J^ £ili oUr_y> (J! Os!j?oJ"j ^U.1 *.« 

lu'ir ('"^jjj^l 1 ^-<-Jj ' '**-!£- <zcli^.^ ^s JJ.i Vj u^'-** ) 'l ^ '-r*' l,:; •. , . r 
^ o^jj^l j>^= ti-'j-l VI ^"U-l u"^ ' u'' 1 '^' <iU-i> t*^ — <*j^Ia»j 



iV 
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elii 4j|>» jTa> LoU • « ^UJI f ol*T » f-U Iki. sU«J,l <.uai 
jUJVVi J>-^i' tSAJl V U&)I <ibjf of US" < ojj^I tiUi ■>» ^i^ai- 

UlU* 1 o'j£*"0 uU*JVI ^t-M>J UoJ 1 j < jwdi' Vj <_jj.«j' Vj *$ji' V ojU uV 
• 1"\ : fL*j'Vl ( j»**'j*l J c IsM**^ tej) ^y jU b LIS ) f>j£Jl» 

JjOil Ja-JU j t^J-^, ^Si jj! (J* wiyj bJ_/ « • • ♦ U'iL-j by. j jf 
«Uc? ,y jV-«jVI *-">- «iji viiLgj' Uj'U o53j»! lil l^'lj < « <**>J » ,y 

, U}t-«.j ^^j Ijj*- g^Si Uj'Ij < iiit Vj ljU a!jj. V ^Jr\ J^b 

* JS$\ <£tj W»1 gj-Mf ) J « (J js-T «Uc » ^^ jl « U» » ^J 

4ic <0*ft$ * ,/jH g>f ^^b * J«^ >** ^'i * 4$™* <& ^ M 



*-^ . ' " 



,uii <Ji&> Ji y»Mi i^* ,> ivAJ-i j*-}; bx^ o^j 



iA 
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(jij'VI tjj ojj^* <s-bii! IjA^jo' iljil oJj» yiuu) * JJLJl •>! tSjWi 

4j|jll U^jti" ^j • U>jj l_Ja>- /l I'jU-Ai J^jJl Jl>= A_«i - ^J 

• olj^i'j b^s.- oll&' <*cU^a J J*- ^ W o>^ ° A . , . a ^ J*"^* 
oLmJVI jjA> r |JX*j • • • JjJ* Jl £^' sai. j*. jTLi.0 Ujjj.. -dij 

i^IjA Jl VU-I J-At ^ ^.^1 ot-JVI J*] • CfVlj JijWl -^.-3 

• ^w-UCLIi JU.i-1 w>v U+* ojlji <vb obU*>- *lj>-lj ■ <-<*** 
Jlj.^1 '<ij*£Sl\ -USIjll ^ j>>UJIj jU^SU ^»-~J^I c>IjA=-VI 

• /• Jt 0* J>» »lj^' ^ * I t- J *.>" V f 7 *> a J ' " J^j* 1 -^ SfUS H 
|JL_*> <*aJ ^ Silijil JjU>' d*-^.) Sj^jws 61^'J oU^'VI ( «L-»-i 
jJJl jA'l « ^-iuJl oU^c Jo*Jni. f 4ll „i jjl (3*4-&J» "b* i5» J Ujl 
j^.Utii il < jj.-iiJl y^« J»jt* ^^U- i "UtVl <xij« ,> jU^^I 

♦ ,JUJI cjs^w.^S'Vl ^Uac! 
J. IT ji ol^'^-VI j/i q;*- J^UH ob^VI ASI^ oVU- ^i 
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« r «~ouJ AS l^it L^T f iii'Uij <a>'lsi. O'lj'U W^" ^J ' O^'j uU' j>Jl 

• jW-Ullj oj_jki-l oAjJyJi i>>'j*"J oIj^aJI 

w UWJl JjU-jJ jtJo&Jlj oljXs-VV; <JaiiJl ,ilji!j jh^haJI <*JUiJ 
<ftL*il .iljj,! CaLojCm^I ' \ — &JS. ojj "QaJLijao o,/jw9 oL*& a^j>-j.<t 

of oj^j u^.^b (j'b'Vl "M-^ij 'W*'' >sUullj <cL-a!I Ji Ul^s 
<Uj.^L~vu>-| owl J*— «^>tj fUj^l (J^ 9 Sj4*>- wM^f u*aw v^u l^iif 

Ci\5" 6^1 <M jJ l«Jj**>* <^J&, ^lai-l <J*U / ^.^^1 j? <Ji;_)*-l u^> 

tjail ^Jj ^JVl (j»» ^j.j^ pjw <»j'|jJj <i»ji'ij (J'^^VI oui>BO 

«UJl J^ <U)I Jj*»j ,j* °j„j* j 3 ) «bj ^j^" £*i a> - ij* 'W - 
JjaJI |JL_* oUcl i)ljil Jc qybLJl ,>> j-Aiit \!>j^ac J*l J*! 

',/j.a ^j^J • '*Ji ^^c! ■U^ lxJ . oJ — *^' -?^ <> -J* 1 '' -3' *^** J " ^ S ^^ u ^ oJ '-^ 

f^^jijij i~\Z*i> oJjLx-a A^Sji {$)) * j^I'UskJ j\ (j-f.j'-V! fdw».*J pU.^J^Vl 

a^b oU^V! o^Ur «L^.t IjJlT VI _ SVUMj s/Vb < <-=-j- ! l ji 
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«_>UT j^u o! £«Aj "1/ ojXflJlj ^yjji Js >Sa>- ,iL*J l$ilj f fiLJIj 
: JW <!jj j^Ji j$* ,ja,! 4.M iJjjJ ^«ri U« • <*>-jU-l «£jjl Jc 

oLUaM oi^J ^jii < ,/j-UJ.Ij ^>-Uil oUoXi«_j ^aA-Ij ^UsJi j^U^T 

^ij fl ^ ok^J ^ a - > - ! fc#* Uua* 01 <~JUJl "^>-l jll yiuj OjTi * l^Hc 
<J_j>- <>w^Li <iiku cJ_5»- ojui* oLmXj ^UtiJl oj>«.>! <u« cia^Laj' 

Oj>«**v0l (jl £^./' ii*Jjf fJj < <J-U»»A e|j>!^o Jl <aj V> &l_ r <a». OJU" 

: u«< oj_j*-» jL't ) u'^1 (^j^e j,^^. UT I _ji;j l^ils ^>j- U«i jjt>! 

♦ ( T\ - \o oUT 

jUai-^l -j* jt Uf • ^j^^^vtj * jJ-lj < c*wVlj < c^-jl ^"Uoa 

«L* J,l \^Ui Ajj] Ajaidl Jljj,l <_i^vj' jUa^-! pjj. A»J U_jj jbjJ ill 

<SVkIl jaU^jvJaiJi jU^t ot ib-Ai U*#- U)l • l^klj^ij jUJl 
Jl pftolS olcUflj J>dl qo l^ie ^l^aJl jl eUi • IjoT UjfjU jjU; 
Jj-U'i' qu <**3jJl' jt ^L^Jlj <oLazi>V1 .-jjji-lj tr^^'j 0^ 

oy^.j oy^i U ^ ijJU;! Vij^'j U^U *UiwJiJ JajjJi eU.*; - ^231 
^^-J j« tz-^M uy J^*.^» ,j^kft>' j-^Jl 6^" >>Jj < S^idlj «ljiJl ja 
oiyu5b jis;- ijj^c ^ vJj^' J * 1 " (Jj - V^'Vi ,y s>b ^j 

< oj^j?. f $w tji,* csAJi ^aw ^oj j*us\ ^ o±**s u> ^ij 

•jfa^iii ^bU*Ii3 ^b "l«^> 6» Ol34«AJI w** j-UiJ ^J ) 
SL-*i.» £fc» dUa ♦ ^ji?^ fl«y>5 44-jUV JJM3 ^«yt5 y*JJl ^,« 
• \ i : ulj*c JT ( 01U ^ lsU > jjt, 6 <OJt 5 , t,;^! 
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' oujW*5 jjXJI <c[x^aj ^-Viil'j u .pj.:o_iJ..«_uuVI_9 

£» jU*JVI (»~u»- J»-"0' O^ «j^*i ^-A"^' "Lctu-aJl H j>'Vl "JJ* J! j£ ,i! 
l$u <J,U>jl! L^> jjc p**J*l jf J>> \ys. v_ib>t.i' \4iS0j i5j»-Vl (Hjj'Vt 

: I4A4 (JflVniSlj 



OJjiCJ.lj 


oU^uM jlai 


v»Aw4J 


IS*\ 


•j-0 


_ -J.- -0 




oUa.oJ.1 ilij v'./ — ^ 


•jV 


- J'N 




A>iii\ o^>0 — .V 


•jV 


- j-V 




OoWl Aj^ulTi pti 1 _ V 


°J* 


- J 6 


(tilbJlj JL-aUaJlj 


Jjjiil) ICJ^Jl <»^i1 _ i 


No 


N 




UjCiCJl _ 


No- 


N- 




Owva-v V 1 — , v 


V 


V- 




r-UAjl <-»■>«>- — V" 


A* • 


V- 




^tllj^aJl 1 oV^_ija»J.',' __ A 


V- • • 


N-* 




JUJl - \ 



^s-^Jj.^^aSI o'j^VI ^« £_y JixtJl 1i^> ulj < iiUja JJl>«~J i-j!j^I 
j«L.^>-i jc^aj « w>«n » (Jlji>-VI IJj* 7?'!jj (j 4 ulj < "*■' ^1 >A**> o jk^' 

VI OUXaA)! <J.Aj5> iJjXi fr' _ JU*JI i^^J ( _^*J — Sj-volnil OjUili-1 O' 

<»^~«^ Jl Jj ' JUJ-I ( ^4^>-j ^lUl uj*c Jl o»U*T IJ4) • (ijl> 



OY 
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OjJjsSl UljjV), '• JlS ♦ <**9"l 8«;j*"» «^j'/>* *-*jf *V.^ U*>V' ^ t ^ aB ?* 

• Y\ : oOiU.) 

jlail ) <io <j>>Jl UJUaj <llk>ej UjX*a <>J Jl' Jjju O' VI ^"^ lU < *i.a 

V^Uil l«i«C«j ) j^l 0j «£l IJl«J • ( YY - Y\ oil oljc^l oj^ 

• Oifl cob- j.* VoT* • 'aJJIj £ji-1 J' **^JAji^ i1 J < ^ Oj>***^, ^ (.r"^! 

ji4j juja)' j^^-xi' J\ Jj^Xi ij\ «W 4k3 J^>Li jj L* IjcT 01 *iUi V 
o*a> ol |**jUoji_? ppy^j u^UIl oUj (.sijJ 1 ^j»w«c oaU ^,« <<x>.^9»t U 

Col) -Ua •U.cb^ajli <cl*i^!Li UsL-Jjj' ojijwj <la3 U-Ux OjW » <» **ASU 
,<> {*J* J^"j - JaLUl IjJiji' <ij^j£ ^ij^-" <JL»*JI viUi' o^ : (i>il 

<*>«j" V Wl J-JJJ ' jrAl O44MJ <«Xi-l i5j4> 0? OJi - oVil.jJ-1 
liUj jii; o^ «A>V * vJj-jJl (JJb«J' o^**i OJjiaJl >ii' «.» JjiiJl _^ _«>«** 

,^'15" <k«J| o! (J^, {»b U «Uc Uitok Vlj*- 0^-JVI Jac ^s J*«Jt 
<U!I (J.C jj^i. ^^ Jl* jt : >* Jlj^il » <»X1-Ij JajJI dU.*J; V 
u^5i' o' o-^. V • !!! v^ 1 ^' iJiW'l J^l ,^c L*^*.!^ uijiJij 
oKJl ,> .-}>. Sjj^JI oV » j,;.4yi (r Si~\ JJUJI jJUJl VI 5jl*l U 

oliv, V q^^cj^l 'Wl £jL-Ai'.J j^t-JaJl v UxJVI o'Vj « * r * M Z& V 

oUJVI JUct ^Ji.* ot i)b^l U*U J4^JI ,y oj& el!j Jc ULs 

-U-Jlj 0U.1 oj^k juij t , ^j , <JiaJi' ^.jkiJl' oj>!l ^ ZJui* 
^ia^Jl jjSxd ji j*Jj Ji^-T JI <>.^« kjljM JUcVl ^-.^ Uj-J" 

a" ' 'j^ jj-^; jt » • > tlj^ AsJs.j yb OjO <Uiij <UiJij JjJA\ 



o\ 
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sUVIj ,*Wlj -j^*^. <I-»-Ju«i ut «uki j»*»»»i il < IjuT «*uii' V WAj 
ijCM U£^v-V J* j* -V^l J3UJI 6L.JVI • •V^j^ 1 ' J*^' J**! I J 

<J^Mj <*iJCJ|; ^i^^. ^j^. ^JJl' _ ^^UJ j _ l^j^U ^5 <£j*l} 'ijVJai-\ 

J\yJ\ ! >L4*j < *•• ,j>*\ iajlju Uti iau«j < <U*u UUi ij**»« 

Jl^^J'i Liuf-Sto^j^ X£i-\ j h\ii\ (j£. i^i ^'Ht « S'S* lilt » : pJa*i\ 
Jo" jt ' l >!. J Jl J r u!l MH ' iJUail ^JaS^'^icUJl <UJI' jt <JUJ| &*H J> 

Jc'Ufel )*£'*&* (^'ty <-&/ bj& l 0\j^#'V b^ J3 ) 

^■j.^\J\ 4 y>Ui!U. ^Sllj.-J/Il j*J. t .'is*. Jtf-^ <JJl».: V^ 1 
/■*J1 \j>JJlj «4 <."L_*^'^ U*».tf JcUJl <j^ ♦ ^ -U^l f** 
^j jo- <Jt Uij* bl •. Uc 5Lu l«4* -k^J ^*?" G ' tfU** . <ij*»J 

S^-^J by -5 W oWJl e-i* ViJ^i'l uUJVVj Lf iM ^£>- Jilt 

Jjj oUljJ-1 c^^ qy. c3j^' J^'J •'■ il . ViJ ' ^ i -5>- 3 il — 1 ' JjjJ& 
^ LjJCJj <5^ i5j5»- ^J ^b ^J^ 11 ■•&* SaL-J»j v^53b 



* « UJ3i » o! bjt^' f4't ^ii ♦ (ojjb ) ijjS J^ y'je 



<j' 



<icU5) 4JUJ1 






at 
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U-£>- Ij^i- ^>Uj bjlT £>V5Ci < <*Jui ,jj> <JUj < «U-jj ^j-o <Ui .Jul *Ju- 

^.JaJl (j!UJl <U1 JA*£ ob olj^-l^ J-Wlj <3>Ji ib^J <{ASj <^> 
u^Ai p ^aj , !$>& V Jf V.^.J' ^= O^ i5>H o'j ' J*Vi <U» 

*JLo~_jJS <u!U^j olj" ' ^.'.jjJl rj^JJ SjaJIj JU5JI jx A-uo jL*JYI 6* 
• <U£.Uaj J«\-sll 4jJVj SjUy^VI J> u* W 

<U1. _pJui' ^ S_a-JM VUJl j£ JWi .ij*> jlJa^VI I -I* '«u» ' '-> 
J e^jji J5" J.w»W *_SjjtwJ * !! <_jl_yJ! o?»i' oU^j'VI Wt**j oI c _j^j- 

ojJr\ j>- i J»wt&\ vJjvall vs',^ ^ dr* ^AT <^> ji.U j4^> ^ 
oj)Uj> (j^-y r <_jlc ^ Hi • l^'lL^V JW"J' •*>-?■ J jA* < OSfc&J O-U* 

l^lj^l JI 5)\J>VU <«W' ^*» oljU WW*v *Uj? giO'.^jJ.lj i>_5,^i«Jl' 
<iUi <j Jjji f>U»' ^j^J.I is* £"***>„ ^* ,* *-/M" a^'j*' oU^w** ^c- 

• ljj^. _pijl ijJLiUj. ^)J i^fJJ -eUs-JI Ojll Jj^X), <> o' Jj ' jUi-l- 
Iftjl^t ^C i^Sv-Jj l^Ju^sUi' jjjjjUJL^i ^yZjl (jU-l <-J.<s.C jly^l t j-3*> &k> 

t i^j *^i!l "_j^«j iilsU-l jlSCi'Vl J.» lj^ ^>»*<ajj — J-A>-j <S*»J j&-j 
<>j.^.a dUij l^ii«J ^»»~«u O^ liL'-'-J J*^' ^*J J ' <j* ^J 6>^L> (jJait 
jji^ ^Ji\ ( JuJ<! • ju-ujlj jUiiVlj Oj-aJl ( >*m9..) i j <T_jX^> J*Ujj 

i_5j0 aJl^.o j! ^JjUtJI «^>tu^r "Uj^JIJI jiU<a« 4>-l ^C («.li».) jl VI 1 
^i j>dl ^c j^Jl _ o-iJsJI u* li^ 1 3 ^^' : =>-*■ < ^^ c J" 1 -^ 

^.Jszllj iJi_J_»wJl jV^Xclj jj^'lji Jw*ijlj "J-^JiH J^-*' ' <3?,J^^ 

l^i lS_j«JI o"^ (j*^s!lj u^y ■>^ a ' U* ^ a ^ * J*^*** o*"^ 1 "UUaij. 
^laJlj oWjj oiLtf {jA obUjJl J5" ,j.« <«.Jax.Jl' v_slJ.*Vl V^iU v^Z;;^^ 
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< UJUjj l^i^- JJ.U- j-b^U <i^w <^, ji i^u^) ^jV! JU^ • Ujlo 

<ii*u oUt&b ji^tj o%l^> ■_,, ^,uai v iyji w, u eu:> 

<-*bJ Uij? <ilf| yijVlj ^jW^i ^\j jju U i^iT J, , ^jLJiydl 

oUW.\j jJsJ\ SU^. ^ ^ ^j , 4*e»jjJ1 y^jlVi oji^" l^JiT <*.>- 

l~-plj>J ' W»^»-JJ W*j>'b ' b^l^j UjoUa*) <i>ail SL>- 
OA»J)J * <1jAL| IjA&wJ \-J>jj*4i ^jljltj J^ftll U&^ oAfcw.1 

oW-U-b £i"L~vaU <ii»o1 J! <iUiVUj i j«zA (_i_jja Jt Jj*«J ^A*ia 

<Jb~^b abss—Vi btj*wb o^-M a* J***' u* WJj J**^ 1 Jb«4 

*-»j*s> J J^*" J.' ^_A^s> J5" ^i Jj^^, iS^Jl «A.*X4-1 l.«UaCj < ]-r a \^*i «.» _^I 

j_jiXi .,4-Jic ,o>sl ajo! .jJ_s ._ (j^j'ii o'^-^, b)."**" oW V»i;o ij.* J5 

,*4«Wb 



o'A 
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iUjSiJ^/l (j.i"J <Xb>tA>; to '. (_Sjv>*a<2j1 Ac 7'^.jil jvl» oA*A yW V*-> 

oJOj oULJ, JUj3l <y oUJ/VI oVT ovUi V^j*^ 1 sa *^ 1 oUVjil 
*_i! ,v.K> \^>-jU' okii »uX><JI j^J ''jVj j_j,1 c*-L~-3j ,«-*■ V«-^*' J-^- V * * • 
^1 <;jjjj| Ulms\j*}\ {/> ' aJj< Jas JJvJ lilU Vo J-U«,i <.•***» j» ^-U S 

Aifl "W.l'^.i.a sL« *»i> ^»jjujj >LJi>jil ^a ^jSj\ <■ \ ^pt„j.iiJ I kc '-'-f 

j-ufi* Jl sS^pji <,«*£« ujIj^JI jj-o ojvJ o<-*-»3 (J**i — <— 'Jt-j'lj iJywW.s-l 

gUM ojJ «£« C>-.^ ^jjj'i ^ v'VI c^*^-* J' VU^i j I ' 6bj--Jlj 

U*w>jJ 0t£* •5 4 *»*J, ' ^,JJ**" J' JU*.£Jlj CJywil (JAJ jt . ^yi-^VI Jl 

1jUT jlk«! Jjj-4 ji < l^J JUM -Ua; ji ( qJ\ s j4$> ^i <;_/VI oijo 

• <<jdwuAi| ,_5JJl i_jl jcJ I o_jX! lx.j' *|^«fc3-. ji s-ljjL^ ji Mjj.^ V4.J b CAflj-^j U 
^.aWi 4-wSj ^l« v_jw=ljj>Jt MjJl ^/ a * ^^' b^b Oj% V v'-> J^-**" 
jjj < 'CJiS'Vl ojwJ.1 JI <iUiVl> SAcLaJl <*ij-}JU-l *j\fj>- ^i j^ 1 

jUeJl «_Ai£) ixAi'j* oUjXwk* Jl t_)ljj| ij.0 j^AXj U ^5jJ S.-^* 1 " '"** 

* VL** 1 " J l*^' I ^"j^" ^*A*a £*j>- ^ JUf' "^^*^ J*"^ <L^li«j 
3jUjj (jjJutf 'CwHjt'Vl ^i «kU a-t^AC i_flllkj JUsjLJ ol Jj*>" ol glaZ^J 

oJl*. jJUU jl VI - VUj ji U> jl U'iU! otf" Mj^ _ ^j'Vt ^ 

OJ& o-AJ V^j't,^' Aia <Ua_«AAi!i« <(L.^ilXA <X,>^V<>Xa ^~»i L^J-jo- <U-jX5- 
o-U<w» (jcij VI o^i3 ^i ^A^c jj4>«J "L_^jJ Ji,«. ^j'X^sJI oA) AjJ» "U^olj 

jUa«VI J I 1 rkj^ ^■ io J^' V £*?>*i Ji^J i»l^vi ^ 'Um^JI J I4.W6 
Ifi! Ui" i\jj\ t^iltj oLvvulj I41I; oTjaJI Lji^aJi-l-lfJ- -" -w_j«^>o*- jOaj VI 

<U^l.Ji oU-\.^vi ^jJu L^ili re;_jXl JU^-I <^>-I_»-»,j oi liyiiT »Ja>-'>U 

15 j^ W' ^"^" UJIj « r^jll J .-^.i' V^/V vUii ,_^J * • • _.,»*,.^dl ^ 

£,Ui'jVI Jl "U.I j l>»*> <UiLI ^lf iw >JI jk..<Sw' ^i ' «-U.I ^« <1>U oLJG 

^5lj.'Jj UA.St^Jl djy£> i5U*J < oijj^jl oJ^i^A!! <aal^Jl **«JI _«>:> 

jl < ^jU- IjljJl oj^y j-jjL.J| Jc <U_jU^ J.« U^i tjjAxl < rj-l-iil 
»j*9»au.)I mi • o_jwi VoJtw" i_*,x^ai-| j-J^iJ V4X) j < • • * u j,^,ej «Cij^. U^U.fl 

* vkfU^J' ol y <UH A) j) t li*^ 1jWa,=>! JaA^^J rkj' ^«J.»>a^ 

ol;l_i!l _ U J^ Jl „ <iUif <;y!>U <X«Ull ^U jil A-va^ U« 
ajjl—>J.I JJ.LI Jjj- ^LcU^ ol)Vi <cljj J.*J • <_j»A)"jll jlsw/Vlj 



oV 
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' Ui VbjJt u^-j'VI Jcj , jUCJl Jc U;!^] 
!_,**« ji , ol^vVlj £.JaJl f^CU <*-iU,l SUj ^jiuu o'V <UU» slj^v^s J I' 

JJ'-^-l cr 1 *" £.-'-'•3 u* W* ^ 4 J 5 " ^^ "Lj^V j* JjuT bl-uf JJikAl ^y 
u-s-JVl J& cJai^i L*>- 4_x?i V^iiiii VI LT < 4jjJi-r oISLjUIj 
'^UJL^Jl <j^I Csij*- ^,_>Jl o** \lj i oj-U-li , l^j^j" o>U«iU- 
J j^X\ t_>l_^J! oU*r ji US' , jj>ujaj JUj j* L>*J U CfXJiS <£ljjU 
l*A^i! ^sjl 4*kd| o-u j|j>. J| • oj^U* o.jiif jJ»U« -wil r^j^. 
»L«i pUl l^o-Ltf jV '*U-La <ls*a>- C**i» <Ujys'4>-jJ' cu>^5~ vilj^VI 
^Jl o.sj.W.I jl.A-.e'tyl Jc ■U-vJ.U.I <j,* dj»"dl Jj* ojcui' 1 -$lj>- 

<-Sjju oU'U» jUAu'I : J->fVlj j~«*>-Vt Jl ^IJ.1 ^jl jjJa^J «j«4jf 

, objikijlj ^jC^UM J*A> J^hXj \yjzc. i\y> Ja »lic Jl JjaOJ'^ 

jl. Jl <i^_uJ»Vlj < l^-av ■toji U> A*>bl ^iji° * * ' ^.j^' tP*"*''-^ 

l^liujj < <» jSJI" CjUjj^. Ca£*> oU'UjJI eJ^.J <*>6a.JjJ| <j jii-1 5X^**Jl 

• v_A^»ljj«,ilj r-U_yl jUT £ja Ij^JD U*>lSj U-a * • • \$z*iajj t lfJi*.u 

• <cl JjJJ TtA^aJ Un«V^*j'j <JLajil jl*SS3l C*aaJU! <* j'ljanw^Jl jJaUil ^i 

,«jU>' ^il ^Tj^iJl oiIjUjJI oi^i u^^. W-* - *^y« — ''•^ , ^' <*\J-I j» 
j-ljjJl J^cU«^' "^.j^J »j4>^>. . ^^>'-£,->^l.-ja-i-^jji ub ' S»U5o obU-1 
^ij < UJcTl) Ujwii' jJ ototj^i-l c*»b U «lj,»«^ajl >Uii ^ Uj~iJ Jc 
oUUJl Ju» JlUl ij>.j J^>-«iU ys<a« Jy*- J> ' W^'JjJ jV^'l £,£&i 
dj& jJ ^^j « U?Ul» ^' i*«- . <*jjjil JjaJ-I JJ-^- J c ^^ 
oUUJl jt Iju*> jJax^- S^Uadt ;^iJl o'V ,i>Vi oUUJl Jc IjO*^ 

V^X**I <'lJ*> UjfJy ilU* oUUil oJ^* ^j*-,j) J*! ' ^*s& J hj* 
<f|_ ? Aili' ^j^l oU'L-J <>> «u*-^> <U-^aJ £.jj AS j^i « jl— «> VI 

JT 3j >r Jl ; j» j>«JliU ^b wi1.r-W J* tr-Vdl t^o £.3^. ^r"" 
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^•i^Vl iji wJa^iU < i * : v4ajl l j}sbX\j |_jjUi.^sJI J i "Ui'U) Ay*A ,j.« Lfi U. 

lolj ( ^•'../'•M ' — &*¥$ V*>**^ *Wii'^ OtjVwvwJl oJjft JJ w ^ ^JlwOlU 

Jl «*i jd jlWVl jjiwJ Ja&w <J>y>*3 ' *UAA>&i* Lijf o_jjCi t^ijp- U 
J_ji.|Jj' oj"M q\*~Jl qvOU ^*c ,<Lcij/>Jl (j-a^Vl dj&$ Vl~i« W^ 

^J^J u^ *-*»*£" <y ^i"*^"' <U<hX«Ji oJaJI <JU*^.vU j\ t &U _/>*i-!l **■* 
Jaij ^'j«il ojijif'U ^Ij-Jt (jij ' fAcj _p£j>»« ^ij f *Uj ^3] 

l»J"iJoi5 * bb^A (^J* «U*-J» J-^j,'. ♦ b**i u^ ^' |*^»j b j«*^M»t 

* isub 01^**. g** jji jj^- <j*r \$j , ( vif * i^ijfcf ^53Ji> j3$ ♦ tju^ 

l^*w -uUlj »iVjlj y> <il oUJ'VI <i>l iai-l gj'WI (>* JJ 

' W; f4^,Uc Sjjj^i il'lj^ij ' qskllj u ij^U ^*>- SjU! : ^M o&> J* 

O- 8 u^J^' u>^ <>_ji-*i! j>iXJl lj£U>! lit ^;i ojj^-^;, *-a-xJ • I_j53j»^ 

U>***iJ ^'U < l^'lju y^xi.) Ij-<ijrsi f^«V,J £*kJl J H-Wlj ASi-l ^^ 
4=\ 
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• ^xJ* ^SUU <OL- : (MjJ <M ot <>yJj. p.*. f*»J •*■** ,**jl>r 
<i)U 5j1j?-j *•*-** lSjU^M J«A — ^ jwt c*3 <^*^l V^ijS** 

«a*'uJi oUU-jVi ^ wfli Sij^Ji ^ • ^ o^ <^* > ,J -r 
■<JbT abj^i < <-U* ^>»J !>''>- J 1 'j^b °'J UJI u^-i J -^ 

^ Jui Uufc ^J tyJ ^^ S >^ U • L^ J-X3 c*» J- J 
. c bjl ojJ?J u^' Cf -> J * ^"^ !,d ^' 

£S w ,> jf\ ) Vf* Jl * 4 ^ jl <> ^ u - (5 -* J1 ^^ J1 

jaSj , JL.1 ^ t U "j' ^' J >^ ^ ^ Jl ^ U "' J ' • J ^' 
• U>- ol>u* 4K o^JW 6^ ^^ c^ Ji ** Jr® ] 0l 

Jl'iiLAVVi ojSU-J'J fJ* 5 ^ 1 ^ ^^" ^ J " ! -^ ^ ^"^ 

i^J -ail J~- ^l SjussJi 6^Ui «sur ^ oU/ a^^i ^ J' jx 
,if .ji ^ *>i. _ oiJ^ iyir u ^b « ^^ ci^-j k^ u-i, 

ovr^Ji ^y J^ J^ ^^ u *- ^^' s -^^ ^ u ^ T ^ 
VUj uu su-J-i > ( ^. ^ ^ ^> ^ Jj! ^ ***"■* 



o 
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^jiJif c#a- SjSli iiU-i> UUacU . ojymJ O^-l ft* J Jj*$\ J* W^** 

«.** <*.;* 'As-^' «.i!>L<a!l oJj-U^ ljj><v~o U «>£« vilji -Uj ,/^all A>>e£ 

\JlXaj U«3 ^j'Ijj) ^ L>5'ljt' 1 yJ^' J * J =l ! -^' ^^ "^i- 5 ^ji 

• ^^VU-I Jj>r W^J f 1 ^' *^ i> 6 ^ <** ^Jj^- 1 V^j^ 1 Jjf ! 
£« <iJJ V V^O^ 1 -O^ <*j&\ -UJll o^>UJl S^AJUl jj>>c.-uaJl o-i* 
Jj>pX^j < <i^«z)|j oU^il J"»lj*i (J»^y O' _>*^^J-! "Vyi ilr*Jr" ->J_/> 

oja liAwjj ii>J*- viUi J5" • 'Ua-'Vl l$*U <-j-tfj g^*t" ouJtj oUi-U 

U5" £j\jj\j<.*j JU> /j* OJjJ, ^ v*>**^ (►4&*- : i oi^\ (_r"W! J^-l-A' 
ej_}*j3 UJaxJ J L^i'UAJ Jjl ^ (j-ijVl ,_j5 iti-b- U, oji.*.£A ejjj^s Vx^hjtl^ 

* o^JCAi' *Jils9 Ulk> oUiat cl*JX5 3J * O^j'j" s " f' ^^ c Ji' ***^' 

IN 
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J-** * uUjJl a£**3j „/*a«Jl »«iJU* ^i oJaiu* *»*$*£ Jl 4&*mJ I j?*>.jj 
w^uJ l>*5 <U*w- o j& Asj < oi>j+>»\ jl 0>UI <<■>-> <J>% **•* «->lj*'l '4» 
^u'| <Ulc (JIM |j_ ^Jj < j,a**U* \ — * ji Jl <S'L.«£*>- jk5 J^j 
■i Uj'jj" I jUc » ^5-w-a' 1 ' j*-*-»'Vl oU^A-t (j£Sj i « "Ujfll otj£!l » 
\^.S J> ^i <_JJ*i l—Jlc ^j i o^SXj (j-SjV) «.*w J= o-^j Ji_j 
^/j jUill I A* <j.« >i£Sl 4>-j • J^ t jX)j jJiCuJI l*> _^i\> i ^i*^>- J>\r°^-\ 

Jl «_«**£); J> jW jUSl' 1 -w» oNV*aJ1 ,>« -^ iiji. * W^jJb la 5 -^! 1 
,CA*i'j < \ ^Jj>> -^*> j^ 'ViJl o\jjS3lj iJjLJl ,y> >iT •**«;> ^1 

,OJ>c, >-ol 0>iT ota_yix4 L_fiC C***>s}'j < l^i*l».«Jj l^Uj'j L^-ljJ 

jjCoJij JbJbJl •>« LiJU«. OJ& u^ ^>l : SjvJ" J^T j! oU _/ jT ujIjJ 
.w^jJlj iJjWJl ■>* Vi^ 1 oO j5CJlj jLiJl j-Uw ot 1 4*j o&J 

<U*> j -UUi <Cy^J (j^j'Vl -j*»» <4>=^ ^ ^ *UtfJi j*c ^yt; u xll 

«>i^sJl : *l>r^ J' ^*^ s*J^ WU-^i t^s*w*^Vl ,> i5j^\ jj>>Ji 

^Uc ^ <»L4-Jl ij* • Vi 01 ^-^^ W , J* y Vr- !-> ' W^^ij 
viliU ^J *>.\j d£i ^US ^f W J» J-*4 : ^^^' ^' oliUdl 

au «j *^» 6>u*i- u» A13 ♦ r* ^ (.«»• ^i ' ^ cj^ Uj 

.ka.-lj oUViM J^U l^u^y ^ ^ ^«^ V^-A U^ ^3 
i!^Jl oi'-jAS 5J3J>! *~4A" * , ^ J ' S -^ <> a ''^ ^ Ul ^ ^ 



,aJ 



~\\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



f l^ilja-J i jfli-l (j^»lj*- O-wJJJ < oj^S iJjLi VjX»4»-t *IUJI *U»j'I aj*>- 
^1 jl^Vlj >JI 01 -Af jil <> <^ »> * SjjUtl ^j^l Jc U^UTj 
OiXA^i' ^.di*!! IgjuJicI o^ < IjJ^' jt^i <!«''»■ iSjt^Jl J-« u^yi^ i^^^' 
lo.;_c». * oIj jf j! <_>iji' VI o^U ^t, 5Ai < u^jVI {da~« Jl I4J jh-^J J-^ 
1j*A»-j Oj*J' '-i* dr» oUi^X^Jl ^ j»£Jl »da** Jt *U<aill oljj -W.-=> 

UsU* ^^J _^l o*V juii' o.P t^v* yr^l j*^l fcCi'^. "J" 4 ^ a ^ u «Ji 

■^.a ji-T (j^U ip L-j^iU; vjj_*w lSj^J oUbuilj jlk»-I <j.« Lewi 

• i_iUC!l I -I* 



„1 jjjl ^S3j , *JljLi >lj* <uty oj*Jl ^"j-tf 'V <_<iLJl l-i* 

4 J s -A J& ( -lijUij ?Uiicj <CU„jt.!j <j'tlijr j^A« LJ . C* ? , o 'S^f'' 

j.1 li'jjjl *l U*>=**i"t ij^* ^Ij-^ < UUj 4JU (j^jjijj ,JJi>ia JIT j|Jju> 

!!SS' LfrSji -l *ijJ' J^ ' ^J '^ a i_^' S^j^ J** '"^^ U^"j 

■<li_^A»t'5 tSj.fl OiUll *lj,* oli» j>> O? 4>-JJ 1 <iuJ.I «ij«> Cwji 
fc _iiCi' V ol^Jji-1 o.-i* jj^ij < Sjuflt <L*i>/VI <*>iVjt-l J*«> .(^J^l Jjs» 
^J < <Jll!| ^ Jvoa V Jl lfuaai> J«a> -»^J < <U'jUia oUjW'iTji) ^c 

, 's> Xi&$ j/^jV ^.^W - u -4 ,v^J-Ai» ot oUj jiLl eA^J rtx£ ^all ^j^J) 
u ij^U JiiU-l ^Ij^Jl ,i»iiujl o^ : J-i* ( /** ' -Ij'VI Jl ty'j^l »Li*.M 

■4.JO j j J^JlZwJ.1 ^i Jjji 0> a^AI (j- 5 ^'lj t JJ-Jjuia •J.o'V ^Jj>- JijA>t« 

ojiOl fl.»-j! j.0 W*>^' j^*-^ oJju ijjs (j-aj^/l i™i^siCuJ t^jii;, J»U«j 
o— vJ Ljii : jit '^ijo U-i\i- (j^jVl Jji>- (5j*Jl kJ'5l«Jl 3 j*-J * V*^** 



IV 
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... l^it • j^m -^j ix* ^J-1 I4J5U oJAiJ O-UiT c*!ir jj l^ , Ujl 

2 j Jill <] oOO^I <iiJ.j <*i ^3.1, j.„x <J o>C L^-Jj < ^^^.o J,*-f ^* 

j;~u1 ^50 ■ jwlj it- a j" tj* fJljJ u*^ ^^ • A *;j tjt^ ^^J < *U«3l j. 
' '"^ ly^-L <J' — -4 ^^ ' ^** ^3*73* »J^" — "M ^ — o *-W>l >*»-j! 

"OAjtyl <45JI oAjs-jjl <iLJLJ-| o-U-j j,^i , <)\ijjt?ta ^_j,=-J il/l (ipjJl yj 



Jp> Jjf VJlJt* L-odf ♦ (>) uO&iJ J*«Jl JUS* *lo~J» ^^kj f# > 

to* jlfj , a i>j'VI Jc Uj ,ji UaiU- UiuJl «L*J| tljjt oW til 

, Jai^U <Lw.wj j! ob! VI "Ij^JI u «4j ' (j-^-Zin Jc l«j ^1 ^^iuibJt 

J.CJ o\ ij&j : oj^aII ^>j^. <«uft=- iJtjjl jwJax-^J u^Jl Ul*5 

•^^ r^ 1 ^J cr^' ^j 3 ?^' <-^°. J*^ iM ) cr^.J >! sJe i <-*>-" <j*-ftt 

• l(lMi a ij\\ •~X>&zj jl LjSub- 
It 
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Jjo- tut ''j-ajVl <jl£oJ 5 La- jjc ^1 Iw/jij ^C Jailau lA— $JJ f oJ. IS, 

. ( oliUJVb ' jlkwVb < j»j&Jl. : Jj— ,> J 5 " cP'j? Lit J^\ ) 
o-i* U*U |<r «j.jj • IjJIjAj U;Lo<> LjwjLj <^i,jVl o^l ^ cjIj? 

\ — pSAi oLiJ"j Ljjjft'j {g\JUoj JLi-l Liil <La»fa ,.,.>« <Lu|j,i <£-ii-> 

* 0**>si' i-jUT {£js] CaamJ >> 

\ — »«. Lj-dc o,/^' .J^'j*^ W^s* 5 *-^ ' <i'l'*»- 1 i" rt^J oU3>lj u^jJl 

jUit ot ^ oW" * <aU-j l^Jlc 3JjU» .'. l^Jl ^tf ^1 i>JL^Jl C*ilT^ 

Lf*ia«j <*iij <j'I^JI j^c ^ Oi^' JiUaJhI •5>*- u Vi^\^»>- , Vb o^.Vl 

<_>-_ r «X« "U^^AXa OjJt Lj^lft 0*^<J Ai ILil^ja*. JaJlji l^'lTj J, OUj> 
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°^.j^ j* ^" <yj y^J <y r^ 1 J ^- /^ ^^^^^ • 53 k <y Jjk 

^J. i^ &* f ' ^'J 1 Wi^J Vi>£)"i Ul»jlto.j Uiljjii < i_,_yj| 

t^j^J jUT J^J> <S\J\ jaJ,\ ^Jljf J'dj'l Oa~JJ i OUjil ^ 

I — +*>J OjToj' • oUj_^tj ei^-^VI Jl -- !jC j»_At JV^*»J ^Uj_wJJ| 

C*i^J < Oij^ (ii-^J OljU £j*o) O-AcUiJ; Uj^ly ^,W f\»-J\ 

JU>- o\ _ oil _ OjTij' • qjL**J| uji^i* _^ L^-ukj (Jjj 0^5"!^' 
^j yvo« tljxJt ij^". ^ \Sj ij&\ ^\^z i J\ <>j4"' t)^4"' < 4-«' f^»"^' 

•y: L$jj-£> ^ <Jh>* Uy*i <&•*>■ J^*- WiT l^i! ^-uc ^1 _ <Ab»*L| 

Jl j>.j i^^^l cJjUl JU- l«J* <J>' ,/cJlj <f jUJl ooiil JUfl 

• o'^Vl ^ilapj.1 ca^J-I u^i^l ciwi^J-1 
jTi U-i >U- ^1 oTj*Jl oUT ^Ijt ,iU\f1 ^ ^ c-oT : .IjiJtf 
,yi £« S_^ JjV U!jj! ^ilT J o-u <jJ ,y 'US' iJ ^J*y^i\ • JUi-l 
: Jk\i ejj^» ,j* <£}\ »*i* c*)W" • "^IJ^I ^^ J^ <> W ^' 
Ul^n Oij«i- «M U/j^U *U «U«J1 ,y Jj^! M Of >' plf ) 

* Sy* cwtjSi *iSJ<yi «JJU«m j^*9 jag aji> JUii -^^ ♦ \qi\ji] 

j« d«i l ^i%, tojj ^ ai^r *uijjs (Jj^sm pUi^ uijjai3 ^iyi ^ 

^«>- l^Jtfj <Iaj JjV J o-uj « ju>. » <U5* ^* oJ.\ i2Uj i yjM J z^\ 

J-o <bVI oJ-»-ai lilL oouoj f (J^-i O? ^"UuJ ijju LT I JJ>. » 
<Ua!UJl f|j^Jl JU>J| q|jj ^i»-^' tf* jfji»>-Vlj u^W' olji Jt.^Jl 

* • j*"''' £.>• *^"J £.>' °*^* J* ' iij>-^ ^*-^ t>* ^ ,> 'Jl>^• ^ <«**«Jlj 
tSJJJ tj^i^~ (j^ 1 ^ W^* < ^"- l * _ _j"' (♦•■^'J j*- t **A 2 Jl' v 1 ^ <J^ c**>- j 

IjAjj < (jA^J < U-kA4>J' « ,A i J »- £•*»- O^ZJ JtAJIj *^l *->iu IjAJ' ^^ 
• ^J „ M ,.,.il| p*uo]j !| (Jj^kJI _jj6 i"U-)j ( <JloJl_J aJ-I ^yij; ,^i»tXA) 
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^juw'j SU>. £*»■ ^j JlAll ^j p t *}\ p~fl> ^rji ojj^l\ MJi\ U_> 
^»-jJl jUJl ^ JjC ^1 dUJ JA. - v^Jb J-jWJb JJI>!i 
* Jr- 9 ^ 1 oi^ or U ^ 1 ^ cUJl "^ ^^ u * JU ~" , -> '^ , c^. i/J 

« uiUXIl » ^i ^^rUl^jJl JU - VSLW oijU^, ^ JU m\j £~w 
: jjAAdl uj>5o l^ ' S^ 1 ^^ ■ sUi r JW^J <-»^1 *-***>• ji 4 * ilr 5 ^- 

• l^jiL-atfj ol/Vl 0\i^> ^ j;i l^'b^t >_/LL»> .jitJJ 
V~*J-J <ibUl l*?l'l>» s,A *-b 3 * u " : t^^ 1 J^Vb <cj>J' \ 

Wiy >-*Jjk ^"^Y <tU*«« obit oli c-JtTj ^Jjm l3>» c*J"l'ji" 

J* j\ £>* J &J Ctr _*&" </*-> ' »5>W <y> **> J 5 " <=»i»".£o 

<_**»lj£ » OA~=>.J UuS" Jai\ ft ' 6j*S u^yij ^>J^~ Ui'ti" J«^Jl 



nv 
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juljJI utJf 
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L-_,*^ OsilT Ays, '\jj&\ f\j^\ o\ Jc fJ J| »UJUJI g** 

J h^'-i *'•*». W* j£ ^aU oWir buit f i ^rijT f t ( u^ > 

J! Wa},j£> ^ yj VjfJ-j*^ o*b ^ji-tj < SLiJI <i)Ofl- j.^ Jl 
oU J*Jl ^4>-l Jjjv • v i£!l J*Wj J-U-JI J~W V> i>J_^ 

1> CaL..£jJJ1 Iflj'l ^_p-t <>,jJAJ Jjiii'j ' u *~>~JdJ U!_JJ o^" *>"' J^aiil 

i^T 3J*L jf j> tfjj U^^ji, ji tfp j* <it ^c • V-i; u ^,*iJ! 
Jl 1 . Uis- i^jL- eUI) ^ , ^Uvilj <SIL Jl V_j>^ ^Jo5" j,« s>J" 

oU*a>' ' o*~>^ & p| >^ 1 *J*rJ $+> ^J"'* o-jV ^>V- <W 4>" 
«wL». jvo ^t Sjj o1 il ^JVl tf* <U*A« j-rf'U* ^>«-j : W^ 

^UJl o-Uwl <Jj)t C-j'tT ^ij'Vl of jJ * Ott» ^aUajJlf j*-T ^aV Jl' 

• <!lio!j ^Li^l J! cJ_j>jj ^.ia*ii| JT <Will 
(jXoJ o^Ul jj 4<*lai ^ t)' 5 ^*- j ^a ' i c Jl «_>j&« j^aic j^ Jj>>»J' U <v*i 

JiV^w j,a "U-^JI lj_)?fcvfl \j^iji IajUjj <AJ^kJl iJ^) • l*j*C ujU-*^ 

Uj^c ♦ ol>v*Jl jlr* jUi 4 Uwij "Uijl; t^jVl j*° IjjAsj < <aLs»m 

< 1*_ja^JJ IjjWwa <U« j,4A« l_j-J*- j*2Jl Jl O Ji&.J*W *W>iJl •s'jJ ,A »v^ 
^ sU-aiJl 1 oL-^Iji J^"j-° ^ ojijWj' ojJ* ^t'5' JJ^"^^ iU-^S/l JJJJ 
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_ kiUA*TVI 1-^* l j x *i * j'^Wvv^; £•*•"•*£ *Jj^' o'J ***'^*' ^y^ ^--i** 
■Ikcl ^c U^lvv' 1*15" — V4JI jjajj jjj^. ^j _ U>>£'> i&jiciij. 

(J"" '-^ ^"^ <*4*Ul "VjUJl OjSCIl oA* (»>«>• O^ * 4s-lj ,ijT ^ Ljic 

L-44 uir coir ^-jvi <JUi Wjiji- ,>Qj < b-u 5iat >u;- 

l^ia^wja uw* «_fLi»*J' OWjvJ VA^^usliC oli>_)>- *$" f- -k J „..^.I.vJ ^U^Jtfj 
J-*l_t£ IjiwjJ Cl>l>i^j! ,j.« ^UavLw o^l ,ji OJ-b- (^«J.il JJj* ff 

* ^y ^'.j^l »LiiU l^u^i^U ^g. ^i'UJl ^j^xll — N 

♦ ^jJIj oljjAJI - V 

i/^ — ""i ^° (^* "Sf^ *M^V »>* «j^' J^"^ ^ o' j-u* Jl * i>_^t 
' ^*-!^*i ^WVI J* ^'JAi'j l^iTjP- ^LJaJj L4U) >ii_ L^W >*r 



VN 
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y^aiC j£S jj^lj^J) ^ J-A-J j^Tt, <iyu> U^*iJ '. <-»>U>. cA> j^y&Jl 

^ji j^oLjjdl <Ui liwM ^_«Jji« <«*i>J ^JJI (^JJ-Ul Jj-^"! <^)jJ-J 

J,\ ^^Jjj < oj5sll jS'^» ,J> <La*)I j^eUaJI j^yj ^-<^> : l ~ Y • 
< jiuw Jj>s'' "-***"*i Oij** 'i" J ^=i oU**-lj J"S*^' <-£? lik.^' '^ 5!> £* 

u^— ^-JJ^i^l J*" "*£JWlj <£?<A\ ^gi <**UxL| ^LaJI : y _ Y 

«J_j.J.I ■j.« o\f j$j < a/yi Jl <*i -aaAT li***- ^'jXll »Li*!l Jl <;jj&\ 

gjfa !S*i <s5"jj~ «U./v JAii Aj^_ jU!l la* Ja 'ij^i <U>> jtil <8kitl 
( >_AJ-I ^bjll ) c^v^TVl <« <iUw <^» IjvsT iM VjJj < cAlAfVl Jc 
<yt>j ) dy,J&\ *■> "-^**i J^ ' *^' J'^»J o 1 * ^A'^* ^^^ ^«* (JjvjXa 

<JulaJ< Ji ^yiuxi ^»,J^* Ojfo — Oj^jQl "W-lSl Ji* — {4*4*1 1 eAi-U 

• <JJUuJ! 4jLx0l *Ja«u oUJl ^1 Ja«**sli <^o jt "UjL- jwsi' 
t Jl sLAJl Jj! ^s UUi«aj j^Jl <j jUJl Sjufll Sj5s!l J_jo«^' IJ4; 
J**>*» J ' J^-t ^ J1 >*A*> u - *-'^' t** '*^ ^-L^ <i»^- ^ijfj^ °J^ 



VY 
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sjo-.j <kf liUi J^i Ulf Uaju ijjU-jJl sUxu.il ,jjc <iiUJ|. <tfLUl 

^j'j.vJ! <=L.^aiJ) »j <w>}li' u^jj ^jWl 1 oiUll <Jb - f*J>' .sta J> H : I — f • 
Jaft.» Jib* lilj < Jju ^jJ lit jWI * 77 J^ - ' J' ojlji-l f Wit '(_a^wj 

,£,j.*sj li_C»j i 4wu*o,j J^~* °->J**^ ^jti^ <—i&-> *** (y^xl Jl£ o_ji»-«J 
• L^j-G' Jju«VI cA'<ukll Jl o3jj^i\ Ji-ij' <*5\:j& oljLj" 

«_u» VS^» t^lj.wl! "y> Cjlji jijJJ *U.I J^^i t ^**'l "Ij^Jl o^J^J A* 
Ja^jiUJl ^i £,,T^ C*>l5"j < W'U*T ^9' ijljU C*>IT IjlW Uj&a jV>cJl 

IT a ij''i!l jda-v Jl J~aV o! Jxi' Igi^Jj < V.'^H J**i u^" >* ; 
^o l^wii^ Uj (j^> jV jwswx O'js- £,^"j' o>WJ ^jiU J>^yJ 
jjw.Xji Sj* J5" ^ij < t^wJl viV^f Ujj jUmV'I X/^ft-n Oy$teiA jj&J'j 
oUi" l^i« Vij*^' "I >*Mj u^-M U - " u**^ f ^' ^^ *J^" ^*£* _M' *^ 

«UjLJ|' (ji'j'Vl <W ,jA -U> rk.. ..i| <aJaJl -^j^J ^^vif : i_j — V 
<aJajl eJj» o!-U)l : j&lvJUj i jUa*\ll»J < pUxAVlij < Mj^l CiljLii 

j^LoaJl ,j* Jj^i fJ^^-'V'j Uj ^/X -Jl A^Ul lfoJ»T Vi-^ ^*S**" 

aj-uL; <U«a*« o^xJ'j < l -i -'i f . U » ^ 4a — wij^l '*_«ol : M ( ^S ¥ !l oUTjilj 

Sj*£aJ| oil* j**^ * ^J^-^ ^j^ij <a _>LJ| jj>t«ajl jl,*! j&J / C*jJ\j*"\ 

♦ l^"UjC «SL-VJ SJU&J Sa^UaJI 5JUJUA V^. V^'j^' 

oiU Jl j ^.i^aX* J»U« {y» Jja^J ,^1 <*aila»uj| <fl-i^JI : j>. — T 

r "U*«u <LJi oU»T VI "^ j>=-j^' i*i *U-t (jij'Vll oj^Si J-ixj' (! ) 
jl^'Vl Vj_5^« oUaAiollj <j^J -pl JJW oU«?jil ^ *Ul jAJaij, (ij) 



vv 
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V*l>*-". O 1 * \Jt?^ tr^- 1 Sj^ vJiUM Ja <kSLJl jUswVi (->-) 

vj^Jlj^All ^ V-twp*» vi"^. tij^Ji vJSUJI ^ .kSLJl »U,1 (a ) 
U*VM,J ij^-^ij Oj>J#l *VwXi ^UJ" iij>JI O&Wl oljU ,>i La*>j, 

yU^isJlj' s^lj^ijl •jji ^yv^^jl ojjU-j i3j>«JI >_i&U!l «-\Awa> (^*) 

<i*ljj ^j'A— >JJ ' ( j .«.»,i,>'UI (J^«o (_a^*«»-J ^^o^xjl JajJaa- i_a^*>»- i,_fll"a«j' 

i^j^ij* j! <j»- alj* <Uj jiCi' J i! : U^va* <-jt_/ ^ UjU»«* <ui (j-Ul 

* r%>) jl JV,<*Lo j! JUj <J i)li il <>& ^ Jj < c_^t jji <LcL~a j\ 

CjL515" {j* v^lj^ i£fi {j& (*!-? Vj-a* *l» <> *Ui jiH *IU ijtf"j 

• SUOJ yAjVl aUel ^ ^^'jJl JJ-*J» V*V ^> ^ ' Ul u* 3 

« JjL*Jl tU.1 j_ji> )) (j«ijVl c j*<£i jljW ^r» JjWl villi. ^.^^J u^ £*ta*w 

^S oV>Ul1 j>* ■&^~f f 1 '**?-! J? SjVjJ-1 ^Ui'jllj Ja i.J >\\ Oj\m 
oj\J-\ ^a Jfli^iil OjW' jut» aOji O^ * <jii»VJI 0^,>X>i,l <iU>" 
^>W jj^V*. Jl U^-J' ^>^Vl 0>».j^l J^S*. W> Of J J*' ot U^«, 

iJUJl eJl* ^ pk«j' (>J • b„A^« osloUJI ,> t5^> J*U^J Oj'W U 
-JaX.-J villi ^ * .l^W.Vfi *ie>\eSp >t ol'^Ji' »_i-^J ^ y^^' A! 

l 4 Sji^'^UA»" % •"• '3JUJI ^J^l »j^ ( JilJJl i? J**"" ) J*-^ 
ilj^oj i_Jl_j*ij Uj^ <)'_jSCa -Uj U-J ^j-^ **t" °°'^ W° l-o^'lj^J 

5LU1I ^U^l ^ij-i WU^.1 J* VUJl Sj-iAJ1 > Jai^ci VW^' 
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• oL^lj IjU'ji JUJ-' _a*^j !-*4» 
,^jUJ| ^it^aJl jjaj _ cJjUl of ^ (_*^mJI y» l-l* o^" ^<>-;jj « •*j,** ( '-^ 

• iwLotji-l O^^ij <JM"^. o^^-l (J-^jVl Sj^ (j"> 

jjljdl SjlcV V jJ-l ,>» tS- 1 ^ ^jV' S-r*^ {JA j*Wl, iJu? ;' JU^iVlj 
Uil^j' L_^>.-jU. J| «G U u m ^JSl\ ^^ {j» ^^J J-J-i» ^ijVl 

^L-ijJlj J^LiJtj ^UtJlj i_w»4Jlj •A.i^aJ-l IjZlisI {jAj 1 \^Xa 4aJj>sa 

t\il r ■"";■■' 1 c*»-j>-\ U v_*^*«j ,j^>jVl ^J*-!^ -W«,.,i7i| ^Aig.-ifcjj o' •*** 
•jJ»\j j_jij *j < iJUja jl_ja "LJ ijjlzs ^L-Jl l^i>-b Jl <-»_r^J u? 

,^o «4aAi> Uj jj-ijVl O^^ ol^sl <Ull rj» Oj^Jlj <^"'->t^^ 

o Jms-j 1 \4**$j J^l >^*»*J ,^Jl *^VI Sj-*iJl jf <»iCS-t 6' 

J-..UI »j!yU>-l <U ^jJjU (^iJ) ^uJl ^^ju ^yt. l^Uxij jUiJij o^- i J-' ! 
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j£\ js&s ^j . ^jVb » L >— » j*U3j • <5j^b o-aoU-' JaUij 

* o\f_*Jb r UVlj Ah cjSJi 

* Wjil prUJL5i>-5 < laUjS JUAlj « blp a h^ J»& fin ) 
U**>j < Litau jlgi5l UJLa>j < U<LJ JJJl UJU>j < U'Lw> p&y m*>J 

A»*Jl J»Uj'j)j < oj»-V1j UJ-u) ^VSco j^s-j) i^jJl ?-y^\ cr"-** J^J 

l$J .jjAi jl \ i.,lc (JjhJ (£j>3 "&^r 1— "Uijj Jj l^ji J^>=i! u' 

* fiJ^l ^ J " J s^ 1 
• V : .Ui\|l ( * j^ji M9f * ^> *J> Jf .Ul y Ul*>j 

« Qyulfc ULJ'f WIS U/ j? tejb US! u *jMIj W J*^ 0&* j*3 
•wJLsi Uijj U>y? *U*. JT ^ ^51-3 ^3» J 0I5W- 5**- ^UiiiJ 
. > V „ «\ : oJLaj ( j»JUU jjjJl j»0» <aJi UiA>i t^ 1- **'. ^^ 



VI 
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J=&\ jk. ^ktfj Jjfal JU-I o^i' oJlT ,>JI sy^JI jiUi- • Ui'UCf- 

• UjW oU-Jj L^JUjjj V^JL5"" 

-^Jj*J tit'' J^'j* fJ^ 3jUJaJ| (t^i'j^! g^ \j^S"j ^'SL^j ^jLoUi 

(jAsjJki 1 •<> > 5J, V)'U»-! I^j t j>-j> (_$ jJ l_j pjiull *sJa** ^jjkwJu <U_jj*S^«j 
«4>-l_j Sits (javJ jp*x^a!i, ot vUj '^' ^St* - ' *"^* -A*-^AJ' ^Ja.'-':>.'*.)' 

• yjlj^lj <«U^I iljll ^jug J| 33U-VU Wj4-» t^l jWl Wvs) 

' JLoJUaJl ■} ,jjajlj q*Wl : Oiw>*J' -Jail oUiljo- 
VV 
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* ( Jl-W 
< «ttl ^? ) <;U <^Jl tfUU** ^ »U.lj v 1^l *iU.I iilj 
•o^iJ- < j^? *Vj 4 J*^, oLH ^ CAW* VI Oij^ 1 ^W^*- ^i ^ 
j 1 M k *j < UJ! •<! vi^* ,>«Jj • iJUw>VI Jft SjJji JUtfj < <j UU» jift 

,u* *^3 > V" 1 oUiWb V-1 sjVJH ^> v IjJ-I ^Juh\ dUi • *U,U 
* i »lj«Jl» cu^yAll » ^iai' *■**•£' ^ **^ ^J colloids Jt <j<j 

S 1 : 8 ^j 1 ^' ^Wi^ 2, » UX CgW' <-Av«» lilt u&J 
' ( J^sdl' Tti^w ViC j^jiiil i_jji jllU>cJl ^j£ &a»c2} Aj^Ja <s-U^« ^i <J'jU^u 

jlj il U^lJjsf c*S\fj (J^jkll Jl lj>-j?BiJ i'jty-.,)! £»4>' U^*>- UJjJ 
OS ^-15 ob <i_jk-^a) jk>-t ^f 0_,juJi J^Ji cus'j "L_«j • u^kll ,ji 
i^mh] U3 ^?l4>- (j! C*MjJ! <J_ja^flJ U^cJ^O^i (JjUaj'V ^l>-J'^J wjj 

^li^Jb - Uii- J-Ui, jrlp-'\ " xj^ilaJl O^STu < < **i^* i;: ^'»'J J»^ <J.*c J.xj 

VA 
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I tfjtfj <-o^ j^Vj j**^ r# » ^WT'Ol JTO! ot -*#l ~$* 

!!! ( Jp* *ja 0W-JV1 Jl> ) 

<UX»J Uc Liil-^a 4*uii ^ 131 UjUo Lib LiUa U_j£;J O^—j'Vl' ub 

a»j 5 \j}\ < jU ^ JU5V1 <$&■ < JB- ^JJI ^Uj <*U» Ijli ) 



V^ 
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' «j!»JVl. oj-Jii ^U« olji ?•** ,{j*X"W .J}^ Ja*i yv»Uc <JUi oj£' 

' /*VA jjU) l^'li VA^* 
♦ JU^II j? jJjIjWI - r \. 

: ^j't> L>5* «JV*Jl ca»W c*Jlji-l <^Uac ^"As-V J*^" ^ 

Xi- - \> XV \ jJjiy" 

X"VY _ oV j XV jUO* 

XU - "V X *\ ^V il^j <&&» 

v/ljsJI <"■*•* o^"j w <*i ^ JJ| j*Vl - W#U*J i5* ^J-M f^' v^ 1 ' 

6j£xJ N : t 3***^ uyy--Jl obi £* qjaw^Vl obi *»»«# ( i ) 

A- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 






a \^<sXi%r 



JJ& \ : Y <U^i> < jj' ivr wai<0l otji iUJlj • "Ujj^Qt (J Z*${*» Jc^p^Ji 
• oL-j^Jl <jiL^_j JSLij ( ^«>- ^ jjS V\£^ <>1j^Uj i JoMJ- 

^U ijjju Vn t^jvw-T'Vlj fjs*«*jJ^b oj-v*X**Ji A-*Jl OJ&, 

<JU- <i*w Nt\ + \?fy> <***£ \o <^>r J**«i JjVl v-TP 
. 3U!L- iiPvJ- M ■+. ■<j«fc. J * <^w- \1 <£jj^ J*?«.i ^Wl vpi'J.lx 

^JSifj CUjS*ll'j> »j»- oft UjL-Jajt ^jiyj' < ,>~aJl ^'i-^luu. 

• 5JUJI oU*mA3I ;> IjjiT V^k^. Jc <w* Jf J-aJj , ol'jjC. 

• Uioc SjiT Js^i) Sj^sT lfrc>^=A <y lfi53j Vtrf <*U^ JT ( **»- jijj, 
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lili , ( Lu«i JUJ\ dUw V .) Wj*. => /©• oj& V^ 1 3j ^ Ji 

*j*2*J| oliLJ.1 0^ ^/e»v*JJl> jt _/swa*JU 'iUlf Ujj n/ikil "j-i fill p jj 

sain <cu^J uUjv t^»j - ^j^ji ^ V- 1 owycy pjV L*i« OW oV 

o^*." Aa-^jo j4«JI ojsJWI <<L*a!t ^»jvwjl oUUJLI Zy*j (^) 

<i jx^ijl » ***l> <J)j*j ojji (j-Uw! ^j « porosity <L,«LJ.| » ^l* 

., 'i^JiS ^LoU-l <*jUu 4>-jj J! «U.b ilw.oVl ^j « Capillarity 

ot oU*>«li kJ,U11 '\!JJ ^U*i — V^J$' ^*-°^i *V^-^. olj»^dl 

JynJ ^1) <j. jl^iJl ^y'ljtyl' £i~sJ JL-aL-aJl J*«i«-uj jC-iziJ <JjUJ|j 

»U-il «Jl* c»*-»m*»j * s UJJ '"*ij*' ^>w*» oU-l »ij*Jt A j$\ fji ^y~^ 
ob jXjw* ^ V^ **ij^* •*'>* -*' C^ *> w5J^"*'' *^'V' u* ^ jj*^;. 

.oUjk^H* j>^ ^ • « g-^i V ^ P ^'.' J^ » <j' Jti«Vl ^ Jv I J.^1 
r>? >o. <X^> ( *UJ ^i ialUi! t5l ) V'A!! j6.*+y«a}\ iljit. ^./Ul 
■^«V-*« J^i> ^9 JUa)U«Jl ut <iUi * JLaUaJl fU^« J^*5tj ol^-l 

Uij < ^i*siJ»r ju*u» jo 6Wvi jj> ) o^-ji ij^ ^ \t <>j 

. h J *Jii\j < <A~X\ US&jj u ^ji- J»UvU-^U o>U>ll Jsl^—J 



A\ 
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Uiy&j <;^i jijzi W jj*\ VO • " ' *>jd) Wj>~ •**•-»•» c^^ 

. n « To : oiUjLI ( V>V?i «L*f i ii-UT ^.#1 J*** ^ ) 
ou^-aJl. W f j*^^' oVCJ*- o^*-*- £>— «J' U»j* <■» ) 

■4-J 3 •** O^ 1 ^' U ° U ^ VI oU^I aA* V V • 3JUJI ^^31 
.jO^-udl ob>J ^ oUjjVI «A-»* f*l • Ja— jJl jt Jj^Ull ^ 

r —b iijj.il ^j < ?j>.j\Jb fj~J\Si\j rJ ~~ii\L\j fj^^jJh 

Jy,. ^sfl jl c^.^. ojfc a ^* z! -' (VttV.^ ^^J— f ii>r 

o^\ jjUj ojUsJ o^ -*»V jU*UJl t'^* 1 ^ - oi ' - t^ ,J 

j, , <iUI^!j o>J! <J* £**«> rf-yi iA#' JUUJl >* All ^ 



<UXz>«« 



( JL*Ml ) ijjsJl ji> cA-«»«i <i^Ul» o^jiVI JUaxJI 

^jlT ) Va V-M jU-W Uxx s^i^ ^ •> ( + Ji ) ^jj->iVI olJjil 
. "Cation exchange oU_«J>'t£)t J^Lt » p-vU S^*U*!l »a* 

i-p^j J.,.-" ■■■? IJL-jJj « « adsorption ^UaoVI » <w-W 

olj^-l, ^ »VJU» <U« ifrAll «iUi * ^>J oljUuJlj , J*all j 



AV 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J**." oU^tOl «0* jU « S>iT JU.^, oUjjI J*$ j$\ c M'i j.» 
x54Jl j^\ . <>j&\ <JU oU*Ji <> ll^JLc U JaUsJ oU-l CJ k*» 

4> J*A«JJ ' S_r5o U-U.1 jUJ| ^ .^jaJl oL«*. u^jS IJU J>.f ^ 
' W* <>Vc Uj ^a jUT J>wJj _ I4JUS &J*. Uj ^jVl £j jU' 

ai oilT lit <_*- U U*. jyi <,^i j^j j>^\ cUrf ojur 

W> ^asj* ^1 CUl <Sa^Ji eUOr • ^bJi ^». o-j«" ^1 ^M-! 

O^i C/M J*4 ) W iJjUj Ujji- .oil O^Liui l^L- Jij.T-^ 
IgLff o$>j> kS» Ji«f |>4**iJi jA Im-Sj <&l «U3^a 4&j p^Ji^f 

o-j**« w AIJ13 < j$»4 -jrf$ i^j^^w ^ ow ^u«* ^irr ow j»tj 

eUi-^j < ^'Ij^'^ji ilajil'oU ( <rfj^l JUnUaJt oU»«jO 
•III) JaU^s-Vtj < *4j*-A!Ij ' «4*l"*U <j*\je- ^ .lm?+£j < ^^^1 ^ 

jjl W$JLa JF -U*L) (j^JitjliCOiJ t>i*ijl«i« (J>CU>iW"» (j>claXs>M (JCj Jj* 

Gtii I4J (jA>«iJ ^J^' d r '-"J * i >*J ** V*"ji v -*i j; * — «i^' — ^Jj*^' t** 
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S^wi <^j oJlf W^jSj jyi ^ji «b_,xJ! J\ iljoi ot JjV ( 3 ) 

• \^dc SL.i-1 j.jliV jl Jj3 i>wJ| ,jv'>U u< ijVl S^ii C*Ju Udj .- SLi.) 
u* '^ Vl j*> y **iJ* ^V^i u ./ Jj5 ^ oJlf sU-l o^ 11 j 

1> ^^ M^ i)^l C^i l-X^J • Lp- j^a^> ^1 4j ■>***)» JjU.) 
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^J* JJ*" <^u? 6^1 <v oi tfU\ & • i^ twu uu»* < uu 

oLJl j! ^| •**- ^ , ^ L^i ^ o? jf o!^ jt 0U.-I 

OL-JVI J~ Jj <~l* o^J U Olj-J-I 4*j y ^ ^j , OJJ o>- 4l %^, 

^ s^Ls oMjjjij j*uir -ijj^ oujir j^^- o? ^J^uj v'uji 

^j^« dj& ili ii v i^Ji oV v i^i yi,w ^ jui .u <! >_.;■ 
• .U.V <b jji j <L*u£> U oU^- jl ^ v .Ujj oi> £jl». «lki 

«uic O^-^ JV «i£«S j>^\ f^-Jl-5 <&b /y|» ^3 u „USj ^ «ju 
*W»3 * \^S. W "^ ^ uiJ-A. V UJU «fj# Jjlj «lu& Uij 

• V\£ : S_yLjl ( &jtlfl1 |»j»t J-% V 

E^ ^-oS" ^'J ^ ot U*» <>jyi.l 6^ ( jUl J>W ) oUjUsj 
Ui. jiW V U^ ^ i^JU jj^j" ^l JUVl • v'j^b «U.I Ja^U. 

-5t^' -kJj" : J^>ylj tj^^lj JaJ^J) |»j__9b>- \ 5-J r-jJiiJ' oi.aJ= 



A"\ 
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. jJa-JI J JUJI Jl J-*i i />- >~*'VU y-»V» «J^iJ o^ 1 t^ «**' 
<Lu*il £jk«Jl ^jj < Jc'Vl £k~Jt Jc v_JI_j*£JI^ t^siflJt t-**"_rJ l-if>> 

Li; <**»*.! I <aJJ| (i**»? U Jl J-«aJ *U.l ^2>jij i **i*Jl oUL*J.t> 
<>JU j_>& *•>» «UiU" oL« ' • * oj^Adl *3^<Jt <jj> j5 < jU"j|I ^xj ji 

«^l»jl J? »-»l,/Jl ' y./wJl °^** oUsww ^ <*Ai . " jl yiljtf-t <«-*£ oUJa 

i^UJl o^Nh g—iJ^Jl j^*^.- 5 >3>*"^"-3 j***" ^*» o^ ■*•! £* — % ^* 
jt »Ub Oljl J<**j' '>U « I — J*J*J W*J W-M o-^**^-? ' jj-*^^ 

l yuuJ i JiiiJOj < U^miA.* t/^'J ' l»Jau« (ij^-**^ liUi Jl 4iL.i>Vl>_> ' rtij-'l 
J ^aj < B-i^^l -^i"*^ Vj oj\j>^\ >AjAji. oj& -Ai ^Jjl,/"- J-A*i *Ul y* 

oi jl^r'JJ O^-'iJ ' ^A*»4JI **>M oUJUOlj oULJl j*jJ 1-Vg.o pl^sy 

o! £_Ui^l -L»W" oUA oUlj-»- owilcj < j^*it cvu> liU , LJ-I_/ 
• <i-i*j j ^ijiJ < * , ^% ' ^^ ^»Uuj ^^J> ljAOvu.1 u^ll jlr ■*** 

<J-I oUJl^U tjf^^jj ' ljj»-l <J>Wl W**iJ ' cr*-^ 1 "•/■£» Jj*"^* 

t* cP ^ 5 ^yyiJ ' horizott Uil : <i> JT ^.^1 3,v.lji cf A 
*-**»>• ^^Ji o>^«i **J * «j**^l Iji'UJs i*eljj3l <;_^JI ^Ijj' Cj* 
\4>\j\j*>-j Ujjto'Ui <_*-*«- j Uj^ -UUAil <i>fl Jv«lj*JI *-**«>- J Lji»^.t> 

SoiAjJt jLLdl, ,jij < Ul>u-V» oUUJlI U>Iuj / SjjU-I oUliU WUj 

. «UJIa>.jj ^Jj^-jj M^"^' ^"jj-M ^J ■ V*jj-6^ jjjj (JP^-' U^lji 

iiUj (j^j-U qv>. *i5" liUj iljoi oj-^j < <«j5"j <i»5i>j <j jaSj -Ujicj 

• <*Jic i^j>-! lSj^; ^**.l'j*> l^xJUij 1 Ij^Jii vJjaij u5j^' 
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^ja j\25~ <Ui jf^-ul jjb^ < « <> >a2J)j ( c**xix!l ) oUxll (J^'j^ » -> 
«-v^a| <jO (jJjIj.ai ^jVi o-^ji j < h>->»« oj->^.j < ''•i./y! B ^-J — <iU>Ju 

_ pb] VjA; J — wiU J5" — oil — ^3 ' • • tUs-fylj oU>;iJ Ijfa^wsJ iJ^a 
oi J> c*«\i -Ujj < <Lks£)lj fcAy^J ^^'►^'j J~i!." A, *^'-5 ^h^ <5jr* 

• Jj*i <-!>*" "^ tj-W'j < W;j o&>, c^ _>**" oV«»-)^Ji 

;£» 4UI3 V^ijfc! j» X&&S ,jiM\ JK US »jji f i» ) ' iAft' 

.jwjUiJlj ojJwsJlj oUaAAuO.1^ oUijJl £« Jj»UiJ <jo- ^xij 
JjjlcJIj JaJl j»>^i.« y» J 4* * Ui.y&j ii>^'j' fj'j^-i fjh' W»^ 

tA?" ^^J <i >*^lj Ji^ 1 ^"^J OJj^l J*" -M«" oU*~a)l 

-.tj^J ' ->J"*4"' *i2**e <^xlj ^j < <SL«\Ux« l*jlj>-'i i 4Aw^lj <Ju« j^i 
^j ' (j-^Ui'j z^.o'Slh J^ a Jb V*-/^ ^^^J OJ^*« C*aU Ai' *il,!ij 

u*^ 1 J 6 u ^ .zkJ ] ^ jJJ ^^' , ^^ J ' * * * ^^J V'ij^*» W 

i_JL-ac oj ! ,,,.,,''i uji_/« ^J-4''' J-' 3 ^' O^*" u' * H^- ,ac J C.V.j'' 5>"*3 

♦ V , 1 : UJI ( bUj? JU-tj « bl«i u^jV) J*»»V f > 
< U3^&> p^W ^t*"3 hl&h <t^i •*»*> <3? j-»1jj j*j^I J^ ,/Jb ) 
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^jjj&J »U.l jt**» \>**i\ Z^iJ^ if OjUtf 4a«U*J| JUi-l <j\ L»5* 

J\ — sJ-lj (/5jJlj ol^-l <iUi •*»> (jk^J ' ^» >w*lM.$ O* 1 ./^' J^'j* (J^J 
♦ VV < -tT : cAejU.ll ( ^Uu^ p£J ielU < Ul^jf JUJK$ ) 

<*Jic iJV^ <J ^1 y>j < V "Weathering" h ; y^i\ » ■>* oj-Ubi ^T 
JjOjuj j-iloVb JUJIj ijIjJI JiJj jjpfcuJl o-otf ^ f^Xi jA\ 

jJjU - ilU* yO^J jUwJl l>UaSj oLoAJtiU ^ (j^SaJI i-<*j-"jJ' — Iji-T 

j\$J\ 3 JJLJ1 c>>t5>1 _ \ 

: <>«' tfP vU^/t jjij ,»U!l J*t ^j-u, oUUi^^'Vlj oW-Utj 

<*-Uij jWUI ^^ a*j <a-ljj J*i!l oj^-^ Jl/J ,>jJl j jyj c*5jJl 

• v_A% V oljji or 5 

aijt jf /Ji 65 ibt Jl.^Ui. -j«-^J\3 JJLI1 j*> ^JtJi y» 3 > 

* 'Uijlj JiUiJlj <JLla)lj , uil4-lj 

* j^^' <y ^ji W^ j>'j 6^ u^ 1 *^ ^ — ^-^J' 
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± v u+- j u*y*jj jr\At\ vj^i-v in* jr j> ^wu>i < a ) 

£«J ' <H^« oUjo Jl j>Jw*!l oUj5C ijux. ijt^l ^tojt ^ 

C>\j*£\j 6jAJ$\ ^jij • C*XAX?j fjg^SjJ jjs^vajt oUj& o>^' 

tivlU, 4>-\j ,j\SU Jc oIjUaJI J.ji*- gUi' ,j£Jj , V^^»; J>»«aJl 
O^^l -U^l ^iW ^ l^^iaj t^Ji-Aj; jkll »U JaAW Li^a- (w,) 

aljllj ^'Vl (>*> <ibl Jc <y_>dji abjo t*i»U dUJL, >U| jw« 
* (JjAwXVj jk^] AjaA J^AXJ' lu^j , jj^ai) ^j Sajja-^l <S*slUt 

«jU« -Ue "Uj^msJI J^jl OJ& l-i<J ' W ;: * ,,! iJ ^r-"^, i)^*>-lj foL-su 

»• ^ +»• « 

* (JU>J| ,yi oj*^" J^ J.-. ^a ^' <A)L*J! ^J^V^jjJU jj^t^all oj-*^. 
w !j***Jl l^zU-li Ujjj < ll^l'AclS ijS- Jl^aijVt Jj>J> Wj^' &•&> Ujjj 

l^X!^ <A*i>j^fl «LoU-) jj^o c*^*J oVU-l oXs> ^ <JUa]| a^.ill 
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< oViUJlj .Ul J«u* Jj JM-» cj** - ^ c ^ ^^ ^'-^ ^' U ' 

iJlkJ! fUjj-'V! J*h c?^ 1 A ; ' Ji ^'^ v-*i ^s*- ^1_/,»»Jlj J>*4\- 

\4&Sj . IrfUll JUjlj v lyJl JW oi ^Aa-LI ^J\ gJ***- 

^a5G U4*c W-y \#j>j V*j-» c^J ^• ]j - >J -£*^ J t-^ xi J,:cJU ' ***■ 

Jlja-Vl <-*J*t J oUjk »Ulj c U_pi ol fU A>.ji JyJl 0^ 

• x^Jij jjJJij" J^ 1 J*'j* «>* ^J ,«*"»" '•*«-» ' &>**".* 

Ljtt jt < f£t\j jS\ tii- <syA S^*UiJl jj^ai) VI <JU>Jl ^ c^-J 
: j\ VL gJUi W * £.JJb f 1 *^ yU-V ^^ 

• ,Ja« 6 j^ Vf ^rujivwJl j^ ***** •-«*■*•>_}£>•- 
* <;_jUwJl f I^Vb J**" V.-^-j Jj4-b -Ail - i 
L^.« j^-j o— All J 4s* jd\ <«W> <*W!j Sjl>l - a 

: Jju - oT>Jl oUT 
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;£bj>\ itJlfAis Suits' J5" ty L~fr& &*J Iqiyt Jm gA>W <t> l->ti 

^iSlj . a\,Jrh vJljkJlj obj^ W*3^'j j«&h u-^JVIj cr*"^ 1 ^j*** 

oJlj) Vj t^i-wJl (Jiw^J -ii^ f^^tj (j^Ms^dl ,_ji il'lgJl iJljuJl Oj>=i 

♦9 l$S3U <=USj oT V! V«JaiJ - J 4«Axi ibjja o^jf W«^* 

Ai5V_f!! flj»-Sllj iljll 1 ' £*•& ^i' '"^o**!! SjSJl dUJ ^ U ^ 

^jAUXj'I'j J*U> ^ If^l'j*. jljJJcuiac! ^1 SJUlgJl SjOaJI liUi' ^ U 
-4iix>J4 al_y,l CA*i*<j Ijji «„« (j^sljsJl c*cjjj » J^Uj'j- Ji^'j o^j^j 

•< o->&l ,y V» JXJ 4JUL- »j»._jj JJ 1 ^^ * * * j~dU*Jb <^> _j5C3v |*!_^-Vl 
<• <UT iJba J«i C a : <^i; u^jh ^JJt JV3— JV iiUi Jc <,U.VI ^ 

' \&A»- VI ^A«Jl J\ iS^"^ A*^' ^4*^*>. 0^ vji^SJ 

.jV^at-j^j jl^JI Jt J4J1 j.j& JiU jijVl O»^o,«j|: ^ ) 

' ° ■ ^ ( ^ J* 

j*^ j*ui ^s ^?,j;j« «j^ jt,eUi ^ jJist gj^, «oji oS y fl ) 

v.X^ -: oUiJ ( j«*i\3 j«*«iJl 
: ^j9BiJ < l»**^ c '-» Olj-a«I1 ,> UJjif $ t l>l»j b-»j^ Ulai>>3 ) 
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• \^a\js- J eVJ~\ Jj$> j."", "Us *i£y_sw ^.AJI joU)| J^oiiJ. I'A ; >4«J' J^aiJl'i 

JJ" *jaj < IjL-^if^ ^»^j L^a J*>^ <j> ji\ Ak £&\ y^ ) 
•iUi ^ o' * ■A—gift j-JJi ^liw, < Qwt Cy^ii *— s*^ J*^* oi^iJt. 

«ji JS" ,>» M-i UiJS$ ^^j V^i l-JLJUl^ UU;Oa ja jVl«J ) 

<J|«<vU ^j^U JUiJl «ii^Jl k_AcLiijy t/^jVl jj>=.*' 3 c*-Jci^ _ Y 

qJjA. ■■" <l -4>»' '^J^i << ^^'* o>Jj-U>«Jl r-_jla^Jl jUjal'j ^jj _ l^j Jj- ji" 

-V^jUIj^j Lji'Li : <pJl oliSlftJ MJUJlj j-iUVlj 'lib dL~»j' IjluOT' 
oti*Jlj ol^Jl IfJUiT o^J ^^1 ^Jl <iu>»tll ^.OjUGI lilirCoU. 
Iftflj • IjJU AJIumjj Ji&S J> Ji^i a dl oUUCJl viU," _ W-Vb- 

• L*JaC [»A)j '!>>• ,oO>.iiV U (VoJ'LjJ \$^V' 
*<X>-\j ***jl O w> r jxl>» C*a**o- J^a\jjj «_>jb«o' "das** ^i 

j>^-aJ <_*CjJl <5I ifll ), *^ OjA* ojjujI JUiJl Upeia^ oU-Lsj 
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otJ-1 J_J^i> <J^-*J O^ "^.V ^1 ojkil _}* Ifa^yo ij&i < «Ul-l oUSWi 

ifc jj ^*M \ - j <U^>-i ciU_jC« c**iij ol — ijlCil oJ'U IjU • ^ijVl Ac 

■j^ 4 — *>Ux« JL>4j ,^j_>-t oL,_iJir \p,n AJlZ^mS} ^■ i ^-'l oliLJLl 

• VI < To OiL^I ( U'IjaIj *L»t < OUT ^jVl J**J pH ) 

4>A>JJ !«A»JJ J**-^ <J1 "UJJ p^u.ij 1 <b_jji^Sj(j •UflL^J.I ( j J al_j>o} _)**Si 
.AjA—A/iUj il_^ fcjjj^u^wi jlUiuJ VI Jl ...fiLjaJl ojl_^>- <>-JJ »JJ J Mi 

•■i— ■ ■$>" *JLA\ aj\j>- <_>-j^ Jj^jij' \S 1 <L»- oUjIT ■_ r a yijVl ,jJU 

* itjj t-iJU M_^J| JWUJ t {^ItjLjJ 

'l*AcU-oi' J^_^J j-JlUfj <->iy cA*--». Jl Jj^^ai] OiAXJ _ "I 
.<Ji^>'lj JjJl j~ij I..J-U Ui_,G <Ul* iwfljUaj ('pj.J iij>")l f tj-jJi <iui> ^ 

■ <~J\j—> j\ j»j^ua_jJVI olC^L^ ) jl^diJlj JU^Jl o' ^*^Vj * v ^l»U 

•V^J* £.b^ ^J' ° J '^" ^'j 5 ^ 1 '■ :: - aiy U* ^'LJt £^Vb ( JL-aLJl 

,JS 1 1 i{J i » -l'^l c U j , ^ *»}L-«lj JUjj w'-^' ii' j*~*d\ iz>xisjj 

• ^LwVl <JUlj SL^JI 

• iA\.z>«j» (_4.,..i.:,; 'JjOj "Ij^j ( Uj kjlji' j* O'^i \-&-* J^* ' ( y*^' 
t5 5j»j <<MujUtj" ( olj+ll «uic i_Jlc o'j "L«^ ^iy ii>*«i lij^ 1 vJlUJl 
til! ^» L_Jb c l_5* j>>«J' jUJl'j « yl_yJl L-4^-c v^ ob "ly^ ^ 

•i^o jr jiwij oiji.isj.i ^s ,<jUu)i i a* • ,«u,» uj* vJi ub ^.tyj 

jc Jo? h^*A ,y.~»j <JiJl Jij V^^ ^^V- cr 5 ^^' p W-jVl j^ 
, r U>M >c Ij^i j^. I'-i* 61 • ^y^ jjAa >* -^b ^U- W*=r W c j-' Jl >- 
«i»b^' is*** ^ i* -^" »^ 9W • , *^.^ oj\J»J\ oi V>I U* SjLlY 

•l*a^ii5 "(j-uJl Jyc Jl Ijjj*— iV JA^u^ oUl^i. ^b^l dJi ^i^ 
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, ^i "olC *- ,> j^ -^ »"V C J'3V W ^' ^J ' W 

JUl ^Ul j* j^S Jum • (*«.;■ U*a*a j ,^'Lo- Awui u^UJl ^ >if 
• jjj_^-T 1_^Aj'I oj4«u j' 1 fi-^'l^b p*****^ oj"V°„ -*' v*" 3 *^' '•>' 
<****? ^ u^ y^ 1 u^J ' S,> V C 'W^Vi oJ^J ,^c>-fl^ u>*~*>.v 45 

3_ ; __ t *oijJt *4X?« «»j ^'t^- V^^"'J r&- M J*>J (**J^b ^^cL&qj) 

Jl jL^Jl ^> All 0U.P 0* <a>L" Jj «ai ^i Ld&" _ V 

oijLi'j j-Uj ojj — -^ Jc *!■>$! I obja o? ^—J" < tpij'Vl Jl *U*JI 
^jitaj J| Lu rUw ^JJl yV'l • <»*i>lj jj>«l l«i.r : All ^ oljUJl 

i)L* ,y <J^ l^JUIj JL>Jl ^ jTt ,j* ^cj ( 0i>Aj *J^JJ C^' ^ 
IfwJio j5 ■Uuijty OiWlj J^Jlj jUaoVlj (r^^b C^-^ J***"i 
jjAm-oII Uj-j < J^*txAJ SJjJjjJl >L^*..«aJl l$>-_jlu*i ^^a^J Jju Vj! 

\...„ ,*ij c 4>4>- 0-U«J j^-o (g 5* 3 *^ V'j^^. tT 3 *' ^ 4 O^-^r* 1 oli-i^I ,j^ 

lcL—_Ai'jt /J8J> y (Jj>j ' W3j df* '— ^'i JLjJI (Jjw o* j>* (_*^Jl 
^AjUxII l-l* *4i J iij**^ J*o ^ 'j.jaj Jl la.* i_*jjAi-J > L^^u^ji.)' 

kjjti fL—Jji j>»Jl ,ji <U-uL^< a~ii«>l *>J l: ^^ c • ^ "Jj* 1 ' V^? 1 *'' 

il'ijlj A ll ^ l^ wJaU Ji LgJLSjt L-^JU cJu>" 1*1X» < I—^J^o-j- 

^)jJ ♦ abji <i*5 jt I i>t* |i c ^' IjsJa^ g_Ui'jl ^jLo C^>o IajaIo 

_)xij> ( jJl (_f»jVl !/>iJ ,j>o c j^ JL-^JlJ : j~*j\ ilj^l -iji ^^jJ.1 
^i la*. Uu«c l^>jj-i><4 o^j*^' W*'^* JU->Jl iJ^'Jj ' 3JjU^ "t<-Ji <flJ» Lc 
■<L*Uv)| 4aJJ| Jc J^, JTUU JloJl Ja»* Ji liU , iUUJl 4aJoJ| 
(}o ^1 oVT ja Jc JLjjJI' ^ jr'o' U o^ <m=>1>- Jfit Jl l4*ia; ijf 



*\Cl 
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Ol (j-« ' ■ ♦ **■»£ lS-'"'J o^j'VJj olj* >-Jl <— jic c*~0 ^JJl ^sJl 

^Ak ai ,^»}U,I oL-JU ji Ju^Jl ^iU jj_^i < JL-*. JT Jc 
<i>LJl <«JaJU ojtj^l SiUx^.1 <U« jJasJ l^uT -vlTt J*>J1 JfUl. 

C*>0 ^i>jl »- A - « »& • ,^A& ojV_**- o^t^J ji <)ji JjVj VI <3*p*^a> V 

L*J^>«__«? I^U»- V^>■ UjXil "UiiAAjji jUj U^-3 ("JJJ ' * <*AJ' ,« 

«"A£> ^ jJLa**>VI jWJ * 4£**»- ojlia tj**^! ^Jjv* U"" '4° J^ oj^** ij^ 

J-oUj LoU-a SjUll v_iiwi ^ JasL-o^ yj *Ul o^Li^i oUL- ojUil 
oV»*ils^xVlj oViSOcu-VI lf»-o«l <£jjJlj JU>Jl ,ji <>U _n>Jl r-Mol l y». 
^L*. ^y ^j^ ^jj*. Jj-l o^ Jc J-*i U* ( JjtjjJlj Aclj*Jl jl ), 
J* •J i ^ oJlT ( IjAu \jy ) ^,j5nj <->■ OltilT oUjJl ^Aij jJaJt. 

i«ti ii»A». e ( _$*J! u^Jii t M.*s»- 4X)jj>i3 fwl C»Jtij <C^uijl oj_j? C*'-!*- *» 
«-.„ us! i T -.-w» J x!L) ^VjXJt 4-JV vJL^Ja (jW ^«*Jt O^ll 0^ ♦JJ'i ur*" 

* Jj^l oUuVI ^j* UU>ua l*l»J| -U-Urf 'Uilj wl_^Jl 
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«jjU' (V> jv^l "•"'j"" 1 tj^°i ^*V' , ' C J 'i J > >t JJ ouukll /<-^J' (J-a 

^jJUl oLil uJb- _ Y 
\jjc£Jtj yJUJall ^j _ ix __^_jJUJ| oU'L_;-Jl _p.sc ( f ) 

' JjVl cS-AJ^JI ^J| lo-_,SU ^jVl ^k.- J C 4;JU,U Oi4ji 
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„/<«uJl» U*l__ *-*>•? ty***^, l-^Jj « ^i-J^' V ^'i^l C*S\J> ' *U| 

• ,_£,/. JiLkl I 

• ^yiuJI ^uUi^JI ^^^aaJl) t_AtoJl -£Z>lj) ^Uil j<Jo J> 

* Jji'tf'Vl.j .<-*JVtj UM**J| JUfll jjaJi JL>J| oU^i <^ji Sjy 
*i> — wj'VI «U*. o1"*j _ <i^u &j*X» joa I ^jjj _ oj »-T J> 

• l^«Xi*ui i_aA>hJ| (JljVj 



"U 
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W * * 



V j*«.9 lf-»»5>,j SU-I j$$& - J3VI J-aAJl 

( 4Ji1 JL>J ) 
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« »V^Jl J? «Ll»»waJlj JIlll Jc «loi«i'V I4JI ^ ^^Vt i5_«aJI (J-C *~jU^*«j 
1 «»U,jv>-j ( cUjj i <«£>• ,J.a *-4*-**»« _)*Aiu <Aili 4^3 olJ j?^ UiljJ 
Oj^i_ O' Vi' **•*■*-*'•;, V ,j.»LaJ| *?»*-aJl oV?^' *->' * -/"•'*" -9 /"^Jl' u°. ja<Jj 
xd^J ' i5j^**Jtj r^ij^U jVkaVlj o^^J'j ijl_^Jl »j^' J*-j=- ^-j^-*-" 

^ /J^ ^-~j»- ^ ~>" ■jxjj < o^J^' j* d c ^^ L* 1 ^ *-$-*-*•* ^ (J*** 

jc SjOaJI .ilLL^ ( U^xCJlf ) j^J-Ij V) ^j>_ V *ui *Uj.5 Jl i*Ux!l 

* in-** ,«fl>«JJ « ^***i "" fl *■*•'•>'■ " ■*•<**•> ' **-***i »j ".r^i *"* u*-j 3i^**^' 
pJI (Ja <Cm>j*ji tsjitjo <l^uA> Ja*=**J (j>l * p* J*!**i, " ^-* /1 ><}■* ' *J*^i ^*** 

<L»j!AU OjjJaJl jij_JJ' o^ J' |J»aUi> ^^JUwj • t|_j* ji ilii cU^Zsaj 
la Am \a* CJjt iA»j o-b-ljJl l>_AX$Ul ^y j^ '^ ' *olj»Jlj «UU 

* 1$jL *-" Lj^C _ IJ4] _ Ouus*A>'j t I4J <L**U« c-j^wjI Oj_JaJ] ijl 

' oV53,1 ^ OjJXxjIj . qy„^J ^-"VT _•*— ~a>xJ jjI&j .ijUAf oiik>l_j 



C*£ft-i **iVl (Jt*Jl f^W, 1 . iM ^**->-"i ■*— i^*Jl oUitxJi' ji-^-sl o' 

«nil 1*5" : aia^s- p^j ^0 S_j3 i-UJlj ii^dlj o._^dsJl ^jS J! 1 oLii 
JUi4>- g_ji (ji-jVl <y v'-T^' £.'^' "i 1 *-^" i ' "^ *}.& "^Vl J>jJa* 



01 



^^9- >c J>U>- £» ^j*- J»*i" ^ilj' lilj • o*A*y VU l*i« J*^J'j U_/*^**xi 

<^j_yJl «UJL-t ^j-^J ^1 u^ ^'^ -JJ^' :i •. , . L •■* : • !, ^ V^ 

» sUzd! *li*ljAJj <j'lilkJj < ojpwtll 



\ 
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* l*j«f liUUj SL»J| 

j* lju*> — Sj4_a!) ^j t f*»J\ ^ Sab jJl j* j < >**Jl — V 

• JUCJl j»J fijyi\ 

• el — to'!!,} 

(jrf («*^i *•** ' IfiL— *i Vj c >->-9 (i***J O^il ij^Jj • OjJM — "\ 

jJjjj l^iiiLii 4 — JUJi JL»-iU j! 4Xw-U *Z>jji 4-Ux jf (j-'lCJl *~u>- 



S«\ 
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♦ >5j _ \ 

• oUlj*>- _ V 
• o^'^' — V 

* .kw>J | ,/AwaJl L_{-Loj 4iall ju53| L-fis : oLwsl oIjLuJI 

dLjJ) oj^mA Col) UjS> ,Vi * <Uj"!j*>J| oUJl^Jl (j-i*J Oj^J p^'j ^M' 
<JLc jluw * V . . . Ja J «jl^Jtj ejwJ.1 ciUi' -9 1$*£>«J_ i' |JUaju jiS^\i- 

cA7V*i o>c jJV pU^J M.^4 J_jAJlj u «ajiJir <*UJl oUL-Jl i SjUjJIj 

^|JL_ci O^— *Iai*J < olj~k»Jlj j_j__JaJlT oU|_joJl (j.^ Oj— c Jl 

Jl Ujljil j;L.i>u'V <Jj^U <kw*Jl oUUJl (j»- oUi.Ma jU* 

»Jjl I aft ,1 oJ6 j! j U^io "As-lj' o^5o, ijT (JJW |»J i^«J ' ^*jj* u^c 

« JUS"t*J| ,ji>\^ii « rt>-J> » ^JaiJ cJ-k»x— t • UjviiCJl <aT j p>-J * 

jJjjliJl ^SlvL_xJ C*U* £,iy! O^J "A3 Uj^— > <$ ^dl ^A <0'f J— > 

i L^iijiiA Jl J>.. .,</» Mi v ,j.oj ' c*-J>jAJl ^ yijVt oi^AiJ JjVl 
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hJ/\ U^>-j • fJ* fie ^ J 5 " oy ub fist At 04 : U^u. ,> 
^ |/ a s ij ? gis-J \*\j?\ h^ o'V M^viiJl .UjjJl JUJJi jj«1> 

•tj-AJl .VSj^ll wJUWi e Lj^'V ' ( E jisJl ^ ) S^J^I SJiJ— Aj 
Ji\J j^jj SUJl 1-u; «j1 W£**» ^ u?-3 ' W^ j! W U >* ^^ 
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* 

*Uft* jAjil -Ui Jj\ c*»HT *UJ • g-AljsLI ^jKJIj J^l jkJl 
^ (iUi £»J , Jt^j j^ki" C/Jlj Vj < J^sSljl J^sSUl ^kaj' cJlj Vj 

4#uL«Jl oULiJt £**>• J\ yUAi-Vlj v >^'j 4H.jaJI o^<^u j»a c5j*-Vl 

^i vjlji ji«j i3'jj^ j? oUwi jf jj4>- ./*> oU'W i_*!L>JaJl 
o<Jl ^^5' UJIj i <JJ> u^ u^*?. ^ °"*»"''J S^=" i> OJ&4. W*^*» ' "Ij-^- 

l$.Jw4 j , <JU.I oUkwJ.1 ,y o^-^j jt * ' j/l* wJ 1 ^ 1 u^ 

VI o^lT j! o45"j ^' J^ jA J»* {/> oa»i>J «U <sJ" <> U • <.'-U! 
Jail ^jXp- j»^i'j j*^ - U uU^-J < >«" o3j ,y yJUkll lji'j.ij 

.uJUJJl t-iiV ^ 4 O^Cj-» * <-Jl>Jb ,). <J U> U j* t_**«Jl o! (»icW 



\»t 
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oUtoil * Jjty Iji^Ulsj <s*»JVl o^i\ \J**< AaJU-I ^i j***J' <*ijT 
i *L*o- Jl Ail Jj>it ¥ JsUwiJ) fiAjfc ^j> ojjAi' U ^C ^Ai^' AS i_>JUJaJ| ^4 

' 1$*mA» wJbJttJI fU**-1 ^C (£Ai*J Aiij 

: (jlii*^ jW4lj oua^JLI JUi 
ol-w-j ,jj» O.j&iJ ' *&*> j' j^wJl Jc »U.| ^ pJl* i_iw> _ \ 

UjSC* _ > *aJ jx^iJl £UM jl j^^aJI Jc <^Ai c**£> ^_iu-» _ Y 

A>: .jJ U. ^ ojJJt j-^ OJ& l+u ^iTj « ^j^Ji uiUsfyl <>« M?' 
J^J Vj W*^" ^ W&J < v^^W u> ''-r^' •■ sU - 1 J* 47 V ^^^ 

ijiai ^ji *ij<KJi yWVi ,sh a* u-'Wi <>« '^ <$ ^ y ' ^- Ul 

/ < \ • d* <i_^_^fl i_JUJa)l Cftt ^J„J^> u"**^' (j^ - — "i (^ ^HJ 

UjLxcV Ul • ♦ • oU'LJl <k^v_jj <ji>jVl J* SiUaJl o--J"J ,> ^ M ja» 
jfl; • isLJaJl j-ur ^j Vilj«il UjUwIj Uj Ij^iT L^J UJL* <~.«; 
^Jgu» tjA j£\ JiJL> jU«Jl ol' U*Vjt : ajUlaj as (Jici;^ jjijUl) 

• tJUJaJl <Uai«jJ till iJ ! _r=*-l J* b^ s >*jJl f»^ I* <UU>t« ijUcl 

iJU-^Vl jUuaJ -u>-jJ! >IJUJI ^ oU?W)! ot ^* jj'Uii-l <Jt? 
illw'VI ,',XJ 4 < iitwJVl «iU? ,il iil .J 4 l^Usj W'^^J UjUT -j.1 u-a^b 

■\ <>_ jpsJl *U*-"i/l fi*»- 0' j^***! 
wJUJs o^ ^wJjJl 'j.o jOj j*Z*± I A* (J>-i jj- a * r-'^WVlj *1j4j| ^a 

Jil (j-aj'Vl oIXjvj JUi> o^ o^i - f^-^VIj <>Uj>J| ,jji "ij**'. — j*»rl 

CjlcUca ttijAsci j-^UJI ^ (j^sji/l 6^-^ ^ j*i**J.I J^ljSJl *.*^>Us la 
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• <»' y^k fUl. Jl VI ^UII £ ls« V J* • • • ^ • cluij^- 

.,-Ui'j < eOoi >XJl j^w Ol'(>/VI Jc «J-I oUilXll .-ju'Uij "J., 
u< k*5' -jsi\ <i.jj! <* jJLi'l • *\-j-Ja}-l oUJaJl «iUa» ^j***"*" ^Ij^iJl. 

faiku ; ■ • • • vJ^s 

^jvall OUjJl U^** £*•»*• * '-^^ k-A'VsJatll cT* ^J-A^' vjtw=Vl 

ijjU^JI ^ijVlj jl>„j^U iU-jlil C >^J| jc ^ ^di ^ijjVl u>ij*i 

<<Lis» UJ&J j/^ t-iJaiJ jv*> i*J'5^> j! 4>°Ji i^'J^I o-*-* ^J*' oT Ui 
j* »w>l_jJl fU,l Jl VI f^*"*' *J W ' MsmJ 2 — " Jc oj*oi-\ <L,*lj <Sl«.irf> 

_Ai£j| •jJfe -Ul ' 'Ij^Jl oljte <y ,5^ V U Jlj , jUJJl ,.t,u.o ^c tUVl 
»i_^jlj t-lil Ija Lj'Ij UU<»- (Ji>j' lgJLi«lj i_Jl>JaJl tiUj' oi iJy-^VI ^» 
<Ju =<)_jaj| ) JjU*> J^ {j* <>,ji jl Jj-.-ai ji jj-ij Jl 5>.V>- uj^ 
»UjVI t3^*H "*^*t^' e "^* u^J ' f^' J^ V^" W^^d i/^l ^jj VjSU 1 ^**o- ^j» 
L^nS" ♦ . • ) JUi' «UJ1. J_j.iw !Jl* ^j — ( <JUdl jU>-^I JU>-t Lclo'j 

J^OnX^a ,y'lijl t>UJl l-A* J*« O? S-UfVl yjl^sJb UhU CmJ J^J 

^.rCUwuj ' r y i ' J^^^t ""Ij— — *"' <— , J^ t * J . I"* — * *- ^ * ^J-l — *"» 

LcIjj! J«J*>, *U.I j! flj^JI Ol u* &>& <iJ^iJl j/'jVl J* i_JUJaJl >oJ 

WV l5^' v f ^i>ij t'^^' ' ( hsWj jj-^ 1 r^ r3^' r^'vf ) 

^i ,^j'j ^J^' J^— * V'j*" olji t>> w-a^^aJ'j j*~d\ ^ "l—jUbUXe. 
ok*AJ »j*iJl'j "l^gJlj »U,l O-^iiJ lil ^yis- <*JiU- SAoU <*J'iU.I cijjiiJl 

-.o^a" yfXll ilji\fl «^»'5l« <>'_jC« ojjj <" OjJl^i'j f Ca<Jj t SUM l^i 

^•■^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ . , ♦ ) \Jtij • • « ( j>-k uiy ) f^'j^b < ^b •« ^b 
. ; <r «sM gijsn ^j*«^ «u »w» o* Ji 51 <aji # / c 51 }> ^ f* 

fVii <jLi\j Ij^Jj < S^l* u^jVI j* oj&' ^j^" f ^' ot <iu«J-l 

JA Uw> <Jj^ J>J^J < ( olj^lT ) o>i~sJl V 1 ^" 1 ^W^jM aJ^> 

jd\j u^ 1 v 1 ^. ■U* 1 ^ ^Jj-^ 1 ^.J-*-**" jljil o-c (j£x; <j?- l$u 

!!! Jl^ :. Jl Vi^'j < UUiZv-t : U*Xc ^byS '■ • • U! 
oWifl) 0-« U ; J 53 < f 4 j! V' ) JJ 1 V 5 «>*^ V : >* t^-^ 1 

S JifJ IJL» J\ jA ,> : >»> JI>~Jlj 
9 jJU- ^ -^ ji*- J*) 

Ai ( (jJjJl W y-o-Ulj ) jUJVI uWj < <^^J «WJ Osllj V S*Wl 

* ^Si\ (jv Sjjkdl ot>iul!j OJ^I <^^e- ^l^ 3 <>w^» ^-^ 

*J^ J>J ■ ^j\*JUl* vJUu't <A;Ai-l Ji piJ*** d\? oi^ ' ' ' f UUII JJ 

ijiiL^ul oUl.r-3 ^UpJI j/ ^Jtii' oJW ^JJ! - ,JUaJl JaJ-Ij jUJl 
„b.j Ulj < j!^- >i> iJ.'- Jj'VI j/Jl u^^l tj-ii ui f*j> ob-^l'j 

«*.«.( ^Uj jjJ^J ,_j* UjIj ^jii! <iil_y> C**^i <i-WaJl * «i-U^l| 
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i Si-U^U f-V> V Ail ,(U^ibj,) ^ / sM i j^*Jl ( J ! v>.j. i CmjI • oW^J.1 v Li 
^j-oLa-Vl ,^*j < <j.wU <»*£) -Ui^l ^U*-! UJ&J £*--*> (j^jVl Jc 

ui ^>^i, : j»> ,ja • ^j- -jjlT ^f j,^- oU^J'jji aiJ^ ^f* *^V ,yJl 
^J^ o' .O^i Jj^l oljUJ <UuiiT jt < ^Jl oi>^' jwl^J L_w*f 

WVjU« jl^J <iljjJl JiC JjJa jA iJjlaV -UJJ ^JJl JUJ.I u^J 

gj.^1 >U>j *UuJl Jc £1^1 jt» Jj*ll ^ <>£ ^Wl <WUL| 

^JJvU 2j3~-j jWs»«j ^^j^-j of ^yWo-oj : puj?<Lwa!l _ja jj^X'J! • (_>!U-I ^ 
Ja ^1,/Wl * oibjJtj JfU#l Jl ^Jjr^t ■>* ^jS^ " ^tf" oU^a i/ji 

{f~*»-J ^Xui-lj =-\5"-iJt "*«A« ^yi*) fbLeVl tUu • oUi-l <_*>• ^xj »Uu.'l 

. oitjilj j^i\j JU50M J) £_jjJl <Uc IjUj J*tf! /j* <Ui oji'*^; V 
"u&j J-^tj f «UXi-l j! o_paJl ^*«*"j 5x^tj flTiJi -up uiij J-^-ij 

!!! ibttl Ji 

j_j>- j ^a^u ^«.i, <LCi)j <iJ-lj f\J*iJl Jj*-j tit L$" * ( (j-^>«x)lj j^li 
of ^f «l Ullj f J — *Jl ; * — ^Ij^i j-^-^/l <— ^yt ^* Si — J-l v^- 
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J'uT ■*►•<£ o\ <j^W. J^ ' '^j^'j fl^'j JUXJl Jl ^jj» sCJ-l (.rfo- 

JujiliUlj c Ui'j^lj oj^CUJI Oljjlaj lJ KyJ)\ l J o'\ dUi ^f^-* 4 O"*^' 

t_.j ij»-j j^v- «U»a>»» — 'jj*^*4. o^ o>> — ' ^.r*' •** Agnostics 

iitll #i<fi J* C*.»t»l9 ^"M ,_,.* <U'U^a> OU ' (^J v 5 ^ J-*^" *^^~ a 3- 
,j*m-i> p-'*^',, iS^\ >S^-\ ifd\ ^Jl5o\ ijL^JVI JJ-V& J' ^i^*Jl J ,_)— ad 

jJi^ill ,^!j . iUJVI Jl ij*.,!, Lij j»JU)l "j^ '5Ui u! (jft^i- <>l 

. it>b«.; ! Vlj <^lj4;U U-& tU- ^jj| J^A^JI ,j.o f,^. ( "Li- 1 ViU-l 
1 J-*'*- 1 ' ^j—t^j ot - ^ 1 dl_j**i»Jlj oljiJI <_ »i*ljo o^ii' •~aS ^jS^jjj 

J^ ( uiy} J' ) J^ v' J >T.* !> Jj V <il » : _^a jrlzu^VI ' Vlj^-j 

• ^a.s a._i__ys jjai Jlc J.sU ^li- ijjy^U 

oj>^" (>= a"^ ' 4 '' , ^ ' isx? ^tj* yd *j^ il ^J* ^-<4* <jU-VI Jl 
J i • A>_jj- ^ ^IX! IflJU- 0-^1 Jj ?ji (J oU-JVI o'l viljj * oUw'VI 
uijTj ' fU^fl "j.4 A^'Vl -0_jj; i_i*T : _j« <u^|ji_j o*» .."A-AJ »*^ U 
t jy r VI ,>« <J^I JU>-Vl o^Vjj jflSJJIj J*-lwII ^ fi>4\ JZ* 
JJLAJI <j Ji5o' aii ^^j Jf ^ c bvj| j^U Ul * U^l ^^ ^xll 

: JIS U" 

("■^a ob>' »MJs ^9 u< • Jl^« J-JJi jiAi , ^ *^>ji ^s* J»> 



\'\ 
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As*"** 0?."V' o' .! ** 1/3*o£**»l£ J-i« ujvi ^UJ) l$>u ) : JU_j 

• Vt - VY : gM ( jjj* ^yl *U\ jt 

-L^ijVl t-JUJaJl ^a ' <L_oojVl yJUJUl ,j,c cLjJjJI Jl J^*)' 
J.^<a>uJ' • tJ J>j^!\ (3_jJui ^i j^.lj U V$i«j < ^jU-l jJa^JI Jc _j*iJ U 
• La <> jiJl f l* ,}.«J *lj^l <>jJaj /j.« *y.l ,j* V^ajJU U Jc <w>j^l £_ljj'Vl 

^■ij*" v3^* c 'Vj ' <cljjt (j^j'Vl jci*^! jt /-gJUJaJl (j* oj-***^**^' jy^. 
»us>j < <eljjt <iJUAj,l »lj>.'Vl ,jj» j£Jj < Vjcl^'! jjAuaUj < l^cl^;! 
t^g.ai g aiU ua^mUII *^tf j s **a>-g>*> ?y JW • vJjJVb pl^'Vl o_j^a>«.i 
£f» iji jtjIj^j Vj j^T Jl ^ji Jja* V <>*U ^.j^l '-M.J" v- 1 *-*^ 

"blue green Sjijjj aj.j^^. JakjJ U l^j < Grass Green algae 
UJ" j>-t OjJ oli oUw> »ljj <>jsa»- ifbzSii U ^i«j < algae 

-$i , «_JUJaJ| ,y>L-J CU —J OljA_J Aj^i-\ flijjJl VjJUJail 

J U>-J fjj ilia l$ia • <Jj>**waJ! ^ 4jU <;J-o vJjjk ^ <Bj\!uj 

<»-jj J^.<a>' <i***- Yellow Stone Park ijiku« oj*c ^ o4»xU oU VjJl 

l^Io-^fl iiu' «La ijh u^*'" £.'3'^ ^*^"' r^* - ^' J' £->^' ^-^ Jj 3 *^. 
J-," *U>-^I jjki" o-Jj SVJ-1 jjJai' JU^aj' ) Ujjiuj ^jVl J,C SU-» 

jii jjW j/^i UIj >T ^y 0^ t^' *J-*f .1*^ V U ' uc - , -> Wli 
£_y 'j53 .J^-jt juj •/ ■#^fc. jJli V JJJI' JJWI S ^V Sab^. £,«yVl 
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\jj a *UJ uj5CJ ^jVlj olj^vJl Jilt! <j Jii cSAJl jM-l o^"ji -a>.1 

lictUj 'v>j>-J ij-^yVI W{ <^ ,J 4 a U^'j^" *\j^i-\ f ^JjJ' <_Jl>JaJJ 

SaL-Jl (>UU J> UAUl' j3 t/Jlj *, oV*j3l ^ W <JU)I A«JVl ^JiU 

jjj.Cij jl?*Jl slLj <jj*U v^Uil <ij_jKuac to'jjjj <j)Ujj^r oU5','> 

Jo ^ijVl j>- (jW *$ * <UU!l 'Ls-VJ Vi»UA>] ^Uaj UjJ>* *lJlc 
_ U^wJ _ IjwiJj o>— »jQl A**«5l (jj^ !•*»» Lie vg^JU oLJ-l j^jJo 

O^'UJI aj*>- V^jS iljiJij tf xjl ojJ.1 »4j» J»i>AJ — _MJ' • ^wjujJ^VO 

♦ oUVjJtj V*»^> <>U*.ty oij&J W-> 

-5l_j!.t ^Iji? £w>- ^lysii-l ASjjJl «lJUAdl CW"jT Ct^jJ-l (3^'W* 

^1 ( cilu>jjJlj ( ol^wJJl jl ojj^JIj < oUJUjjj£)l ) \j*Ju>}\ 
^cJ- t|J* »Ju^u 1$>*1 \i»ir < <*»JI oUj\£)I (»U-*-t ££*>■ »Ui oUJ ^ 
ob <>j _^ JJ^m All « Uj& l$il L_»T < <3U»U IjJL^aj oliiWl 
'j^jJlj ,'( 1>'2A>- j» djKS ^**Jl oUj l£!l £**>■ * *ij^»" ^*Va ^1 j>- 

JaJj \j~aC dVja Ja eLic <tJ>JU -iu>«J_ * « AJ%j2^uJ\ jl J <Jl>Jl 

Jjjj* Jib ^i • <J u^Ujw t$jJl Jiu-«jJb <*JU-I Jib qy iljil J^Lj 
ol>wiu ">v»-j? U5" , jPi\j SiL«Jt J*- <*JU.l Jc 4J jy^**. 4>.jj <Jii) 

• <u*a wiiUijj J\iCjjl oli <L>. 

<_*>._ <Ui> jjWjJi (jl l*>Cj <AJLgJl. JaUJ'l- oJL* o^— ^J - J— Ja'Vl 

* « (j-"i\j j»J»Ua}15oI i^b-Jfl » jj«> <JL>J|l mU>.j UlsJa liUJJ jlxitl-jij 



'\\\ 
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Chi amodymonads 
ySju V ( u_^>Ul )..U| J oUWI o- ^1 *^-J v^ 
r »>iJl ^.iU jiCAJi tJjtJw yJUdl • <ui j] .U| j c .ij,^ j-j- jj 
j^-i >i^ ^~^ ^44!) <> Jf J^aS, • -Of ^UJJl Jy^iJ 



^uujiil %±k>J > 




*%-*.i J 5 f .^ * «^ 



t> ! L*s=J * 



_/-h£J J 



__.__/„ «^li Srf-4 ' 



•^..bdajl 3_j3»£)_ <_>l'Aj«5 f Vl tjvj ^^-UJ (J^y-^^J^ * *j*ei} <._*.L*o- « <Lu_uJl 
jX^ ^MiiJI ,}Ljj lils f JjA*«JI *j*Ja}\ ^ t-4jCU« tJAixil tjsJai) «>kJ 

c ^U*o-VIj *tf"j*-l o? Cj^*i? u ^VJl ^Jtj ^ _jo'V) ^-vdj, **J' • oUJl' 



>\T 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



CUj oU> A i y^Jj < *U l-Utfls iJjS»S>J *j-^k o-* 5 ^ v****' «s»V J*~ 
J ijLJl o! J*»-V * o'-UUJI "j* ^;^» ***<*J ' oUp <> lMaw>t 1^1 1. 

oUUl Sjib ^ jt& *U^'VI I -a* uf J» ' M>4ilj jyi\ j**> ^bjlj 
\__fu cp^iJ tjiiii' •> ^iite tJ~ 5jL i-J C*^ *4^ ^ Jas-'y ♦ jVj^-rf»U 

iij9»^ jJbt-l 0^-» CgWl (j* * 1 -^ ^ JJ-UC «J^Ul o**i>j lil * ^L^Jlj, 

j»iJ lf>>£a t/«jVl O"^ ^ J '^ »j>V**Jl V*l < »IM ,j£ Vi>-\j (j-ojV) j^_r» .J 5 ""-* 

l^zJJii ( oj^k^ai] 4juJi| ,jt ) ojaLJl o4j«> c~xb lilit jJ • J_j-J'lj *lj^Jl 
vj_^- ^UU Jet Jl jJ»«Jlj Jjivl Jl i3UJ) *s~y £*£>•> <-**c Jt U-lj 

4.)0>- 'J* (3^Jl ^?*^ ^•M' **J Uj'Lco <&j*.j o^y>J sUei'l U^(-m> <J5"~ 

aleV £JjuM o-tict _jjj < .111 ,ys liM jJJ-l ^^jlj "Ij^JIj jyi\ ^i 

*iflj « ( ♦ ♦ ♦ tf£i\3 <~£\ JJW <«»» t)1 ) : fUjVl oj^>- ^ JU' <Jji- 

JilAiM la — jj ^yU:! • ^JUki^lj j-j>J.l £,lj^>-l •* — ** UUi_^ lO^**" 1 ' 
u^j>^ .'Jll^i—I vjI — «>• Jc <~^- i'-bJs^- Ij>U- rlj»-V Ul_jjj U^li-t 
gjw ♦ ♦ ♦ ) : ij-^fl <L& J>j5o' I'Vj - tJ>Jl jt <J-I ^i c-^ll •IJUJI' 

j* s>i*^l »4j_-U-I 1>'5U-I {■£;*&» ^^*Jv» Utj>j V»0Ai-1 «JJU»'I ol 

* tA>Vl ^Uf ^i U*if ojLaxj'Ij cUJl jjIC «Ijjj iw»V Jt-Jlji 
•oWJIj o' >**^l tiy. <3j*i U^» U*wJ Oil *.>iJL; (j-'U-ii'-Vlj ^ji^-l 

d\j 1 \*&* jj-Ij ^jiSj 4j'j < jU-vji jl j-^-i j^ 0UJ1 j^*.^ ^jji 

• ^,^^1 o>Jl - N 
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o! il jJlQl UiU- Ja> jjj « ^'Uil jjJU^I » Uli U»l Jb-V (i ) 
oL-tfl£)l J«* tJ" UJU 'il?L- U*«IJ* Jb-lr -ylj-ii-l -yiC't UiU. 
iU jLO) ' v^xUl <Lj|j*J-l 'U'iU-J ^Jjaj lwJ^.1 lit , UUjlij <j'LiJl 

1o* _>^J V j^Jj <• « uj^ U Jaw «uij i jXi »^ jT Jc <;! o~fc U 

— oil — oU!l "=Iac * JXvmJ' <>'l : "U?- ^i t;_p- j! Jd^ lil t^^dJ JUu 
• ( uP^jjj^'l ) (j-^-^*-^. ^ t** 4-^iWlj i oLi U ^* 

Aj^» ) <uU-l ( _ 5 k»J i jl-U-l • ^i^- jlA>- jt «Lix _ <^'Uj j? ^'Ijc 
oULx x^-'i <j'i U~ ' j^<J-l L^iiCji ( ■jIIS" ^ Lii« |»! iblT bjlT oj'LT 

* t#=r->^'' -^.jJl ^ ^«j \^>-\z J> U u^j vti-A^ci' ^1 Jil-^!lj JJL*jJ| 

tlj-U (j^J _^i Jso|_j^.i >ij JJ_fO 4>'| <UU-I Jl tliiJl J-U*J tJ l*« y^J 

^ l»il_j < »I-UJJ oUJl <j f>i>ij U1~wj t^-Jj ' oUill U rloiJ! ^.a 

< oLJ-l ' (J><J l_}3j < 0<^l J>u'lj5 <Usu.^oJ' JiXia_5 p_3y>i« T.Jj*~ J 1 <J «*•■! 

-zll <)jjAJI <U-_}i^l oil—ll tiUoT * 'LJ*- jr aljj J 4)ji5!U (Jju'tj^J 

C^.-^J ' * C UI Jl jl ''j^xJl ,J| j*sJj < i, hV'J <_*i>JaJ| *^»- ijJ> T J>*> 

*L)J jl ijjZiJ <t t!^*i J'j^l J^J ' "^ tS^I »lJ*II {j* (-JbJaJl l^*^.^ 

: ( _ f * Lilj ( Wl jJ# Vj L-Lw osx-u^J — tSj>-i 5^* _ «UJ-U « j*-t U Uv 

• ( ^ r U« Ja\UiJ J ( Jai* J^jS (j^J ' 4.jj»JJU Amjsu] IaJ" ( fUafiJ JU-t 
45* t$* * " * oU'L_uJl ^.* L-*>ij < ^joOj^J-W^I i-sJUJai 
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H <«,i .,,-3,1 l_«-J J 

o_j^- (JjwXi' Lfi o ol_j^],l j-ui ' ol j^yl j^> i_i*£5 i$jj> (*•*"»• — ^ 

♦ t^wkj-l ^yl) jj»> (j>Ul jJ**-\ tiU**« „/"i* ,jv*T c Ul 
^WvjiMJl ol — Ajjl jjpi tyo—i .^o^Vl ^'Ull ,»— *4-l IJ~* _ V 

J*i*i • jX^Jl li **"J-I jt J^£*£*JI : J^—ilj <«^r ^XjO'j < « «l_^voi| 

iJUJlj «L«JUJt JJYaJl ,>« UjJJj ' jIjaM ^i oU-Uj Uj'I j ^Vl II* 

• JJii »Uj ^y*« UT <*>Tja1I -UaAyb Syja&\ j& <Ul Jl ,/*£> U 

*m<»°)1 lJLa> j! cuJ o_«J • -UJLxi^ blA_jc!j U_j>o-j yl5Lit l^j >*>& 
hyatSS 3I3H v^*^' ,j6 OU Jf ^ J^£*JU J* ( j*siM ) _r-ai-Vl 

<b_ii£a <UjJI ^» <blc oL_»^l»J' Ac *Ll> L^. » :„.,.-!?^ LjIj < (JiJ'l Uju5" 

• • <<jjUjt« olo^Wj 0UL0 J*-jj <^*j»- SI jJl jj.» <JU«>j « < *-4 J ** *j***4 
oli-^JIj Jj-01 I^j - h <. W ,^Jl <jjUail ju'L*«0lj ^f^vjjiULl liUi' <u^!J' 

• <ij\ {j!\j±j <>riu! ^ <>aU3l 

(J xs.\ : qy^J-l ui"^* <lr" J*" u* v*^ 1 ' ^ ^^'' x ^*'j^ r^w»! 4aJ 
JuLAJj < AaJsjj < V^r j' Pi^J^J (J^^**' ' °'>vlj ' * * * _r^*"l 

j+b. ^\ SiUl : V : ,> • • • 4*» U*i _ tilj jf jJJco' 6? UJ* 

jiu'l ) ^.jib^x^^Jl jl Jj^-jJl jl <-vAi-1 jif^>»>- («^ : j^j ol*-»-wi-l l^i 

la* <i_ jz#4 U : £ ,^cj . ( J^aAJI Jjt ^ p>^J-l l j*^- i > : JI jC*Jl 

• t5j*"^ oiU^ul« ,ja fiLjJl <>>^. Ls : {j£.j , \^- olj-.^c {J* fJ^Jl 



^^o 
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&9 



Chloroplastids & Photosynthesis 

l4**lj , oUUt {ja Aj^-\ *ljj>-Vl b'-vU- ,y 4»-jj *£*«*■ j-Jsi-\ 

• iijlilj Aj^-\ <_JUkil J> a^.^ UT , SjjjJl ^ Ja^/sll g*^l boU- 

jjlij A>-y »Liu]t Jib ^ ' J^j *L&£ ^jU-l <> ,»}*J-I 4»w 

• 4jujmi talj* <u^jJ.) oUj # v'VI jt-*-^' liUJijj 

<J-| oUJlfll ^Lr ^jw L-jJtj Jj , ^ALiUl ijuLJl oUjuII ^j. 

^ U^jy J5U \^ju ( ^ ) JUJ ••• All ^ 3-JlaJl c DUVlj 

• ( <~u<^ ,! 

(iia*^ flj^ai-l oljj'Vl er* ^-^.J*' < olyvfli-1 ) ol-^x-i^jjjAOt 



W"V 
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• (jj_J^«jjl oUL*c o)jjU>- O^Jj ' oljWl 

Y in+^ 1Y A in li «— .j^i <***! <3U» o* j*- jV nvT +^"1+1 v Jn 
y,^, jJuT IVY + ojijQl -v^" f u iU oU i> "l + » U ol A>> 1 

• j j*!>U \i L» : >.<d M. o' 
.o1.p 0* £**?*> **./?* u*^ ^i-wJl jSL*JI I a* ot 4Tjj j! aj V 

J, j*w jiS "\VV -J jdZ Jli']j < o1ja!| <^J *iu\J\ ( <SUa]| jt ) 
* 5j_jA« oA>-lj <i>-Ji jtA^w) f\t| ,j« A»-lj j& »j\j~ 

< ^TjwjtTVlj u*- , >j J i'Vlj U >>j53l j~»U* /j.* oj&j j£**Jt »t5J»- ot J»>-V 
X* — mJ (j^' ^j i \ : Y ^ uijV>fyl (jj^pAUJt olji i4c <Uw cfij 
' oUJU<>)j53l : ^b 4}\*Aj jiwjl ^^w-j. I-V * *U.I ^ U*jj*-j 

'«Polymerizatioa» 

: <»UjJI oA* ^t*** tf***! * *^' <j* ^tSj* 1 o'^Si «-jU-*>- ,_^c ^^.i\ 
5jU.I ,y 'tSj*-'^ jiTT <y ( j^M2 i <^_>r uV « "Polymer = jXS » 



AW 
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IjjCJI J*. Uuj jA*i y>j « Sucrase j>.,.5U\ » ^^, <>,:>WVl 

• ^.XJl «U=)'M1 ,y i5j»-t \jV«-! J~*>_* ' ^ 

i^j, oli> JJUu" : eOiT Sji-Ol- jt jl'jSJJl <^ 0- (y) 
J*« Xi jSC-cJl oloU ote*> 0* 4/ ^"^ <> V* J»-'jJl V-Trf. 

<^ J1 ^.IJUJI j^-J< jfj J--i U ^ ,, J J,, ■ , :iJ ■'^ , cj 5 AJ ^ 1 ' 
u- f'j=r JO j*- J*/ f J^ l ^' ! ^ 03 ^' SJ ^-« ^* ^"^ ^ 
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oli» -)»• jUj'I (>« Cij&b <>1 VI *LA-JI JJU j^^Jl jJjcu jjJULJ! 

* <j"*iVt tf 5 °Jj oUSU^^pi jifl ja j^ULJl • B-D-Glueose 

Degradation c**JI - Y 
j\ (lrPx**Sy\- "j.0 <U^Lo olji «* o>>_^3l olji yiuo <Jljl j^ 

•SiLiVI ^ tf>t U*^ JIUU la* ^XJj i qyV^lj) Od-fr-Jl' J^ <U^ 1 

Addition <iLi>V! _ T 

' a i J *J' jf ^^1 J? jjiUAll ^.Uc jt « (NH a )uv»Vl ji (COH) 
^iLWVl V*l /j* <Ai^J.I iljll •> i^Ua, gjyf ^^ ^^ !.l.,u 

^ly! Ju v«£M ^-W o^ u^**-? ' <*L^>VI ^'l^'j oi-l ryj'lj,; t>j 

■W o? (> Ujiij b-u jiTt '<i%^ j] <^, \y±£ oU>_3>. j^u 
JoUJl ^jJs- 6t _ eyj ^ ^ijb _ Uj^ JJ& £f ^^ . (Ja2> ,Vj 
j0« <Jtr J*50 # oLi Ji" oli ' Jocidlj iJl^^uJl ^^^ v J^ljillj- 

oJ*.W J^ aj v^f _,jdl la* oTj - J^aJl <^fy ^ c^Ltf ^Jv 

UiT ^ilull • oUj^Ll <ji ,_*-u V JU ^-ITj. <r J>9 j c ^^ jjU 
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<jIL^lj ioUVl oUjCmJi oUijV ik^Jl ij^Jl oUijil 

< lpU-| oljA>- J>U JWi'j < <j*Xc l Vl _^c j*ij , <W> Jfctfj »Ul ^i 

, V^ 1 j*« •***" Vj - .111 ^i vJ 0i- V 333UJlj <^«j| o&j,A-l o^l 
.yj^sUaJ <L*-U« jIj* oil ^*» < V^-l ubA>- ^ iftjajl ol>iJl J-vU- J\ 
jSLX\ -y 0^" 61 J ' JL^xJIj y^wJlj JJiUJ ^JU«i Vj < e l~JU oj*Jl 

^^'A^b 6y-0b «UuJl o&j^f 3jiL-JI <»,>iwJl oU^jy^JJ 

LJsuA^- <Ua ^i^^aj'j < <iLu*j <>j Jjlaj <Ui ^i < All «^j yu>tC 6^ 

.ijii^ij _ <lJ-| oUjU3| tj^l^ ^! ^ L>'U- jX*Ai' ^Ij*- «U \>.jj£ 

>*-aG jl 6&" Jl ^'jj^l oj|^« y^mj JaU ,^1 ^JlOl g\**t As 

<k^^> ol^j>- Jl <*»v^l oU;^! J*- 6* "M ^ 3JU-I ««A* «^ * j^T 

^^wOj ) <U**L£^|j ^>.|_j5*li <5lj^-| «U>t <** J&Jtfj fU.1 ^ i»*J>i> 

lj> j*l» -.juci 00.4^^1 oW.1 Jl oJUsj \!« lit ^ (Solute <>3L- 
Jsu^J jUj'Vl Jl jt jjJiA-l oUjj Jl ( olj^i-l ) ol*UL^& jj>i#! 

^JsLls-VI' OJj^Hj CJ^I £.>•*?*■ tJ*-"^ * **— ***^-> UtJ^ '^'^^ 
t <i,*i-wJb fj^^l U*J UlTl ji« jl VoJ'ljia wiJ-| 6 J^> ***^ • (j^^>- #& oli 

AJij « «^lji]1 {ja >iS* ^ LT JJTjj' \J*j ^SC*»wj <MiiVl uj^»' Asj 
JLi-l <c_jk>>io jt J^"' < 4>**4. ^" < -^^ s " , ^ a -^^* <Tl_jAll ol«A»-j a** 11 ^ 
oUJl g,iyt oLjJI 1 »UXc ■<_»;...«» ♦ VUjU^ jt Jf>»Jl oi>!i ^ 'UT 

<«Xs>>il oUJl »lj>4 Jl W j*- dA*^ i^ l«*u« 0^^ <> J*^ lij^'V' 
■otj^l Jl ol-Moi* jt Mj*-^! £^=J" ^ J*"*J i)\l*j JJ^b li^lf 
.J^JiJI' j\ i^jVl jt u^SJ-! 1 U^ JU : ^j_ jJJl ( &U ) j jLXuJ'l oj^i 
■SjUfflE j! ^1 jl ^"IjJl jt ^ aj| ^-^ "J^ 1 J,dj T' C-^ ^J* J ^ 



NX' 
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oUI ■jjfll J* U>CJ ujUiuJIj Jj*Jlj J^JlT c>\S\jJ-\ ^iw \^X^3J j\ 

l»>£Jlf oUJUOl ■>" S "*4 ,A * JaL * J ' ^* a- 4 *"* 1 Jt>-alM*!lj yl,/Jl 
j-X oll'UJl Jl a>j__>- a* j*» -^J ' V**^' oUlj-i-lj oUjiwil.} 
iij^iujl •Jljl.l gi'ljj • U *&J*> J*»> ijt villi JJ p*** jfl j < Ujja>. 

L_^i« <_^*jU*J.I < V'j^" 1 ^^Wl (O jl sijjjj jl^/f J**iT U" 
«df villi £» W^ - \jX4\j Jj Sj^aJIj 1*1* S„ru£Jlj « Ajljtylj 

^ Ut^^wJUU \ o _ \ * £U«J " t AuJ-l i-Jj^^l ,y i^i oUJl (Jjj 
OjJU- A* * j^uj ^jJl ojijl ^ ol'-^Jl ' i*UJl ^s ^l^vJl ^SC^JI 
VV JijxJ jAaJS la,* Ji»,',j j5CoJl ^a oUJW \ • Jlj»- ^-j» f*"jil J 
oUJl eH^w • V L*T <*& Jl V 1 "-^* ^^ a* j*-" ->V ^J^° 
Ji*j» J_^_><a Lm-j <ij.^ - Ai.|vJJli& t jJl *bV u . . .'.i. i . ''J l» <_«X!I ©a» ^jj 

l_*>u> iscUj^i LjUs Jjj*^' j^u,i'j (»ijf»- >ur \^« x £ _>CJl 

• LIU" iiU Jl ( _^. ) j^lf gf 1V N ♦ x Nj"\ 

<j*U*iVI <»Wl jt i^w' ASi ojuT j-V-J jjill («^j"yi oJj«> (>fij 

^iv^^ji *j^aji i^j ijw ^1 tSjja\ if» a&j 1 y.\s\ vi ^>«*J! 

/.UaT ■U < ,^ , ; > .,,„U ^^j^iJl jy^dl ^Ui jisTl ^* oUjUjj^JI 
<6~\yi\j <->y?*& 5,901X1 oU'LjsJI ^1^1 <cl jjJJ ojjUAj »iUaJj ( ^UlJ 
<jU villi ^« • oUjJwJIj oU_j*AJl UjUj ^i jiSj ^1 oUUJlj 

j-j^i »->fi dj& <] ur . oU'Uii <jirr ouijjj-i fjLi mac j**x^. 

jjJ_j!| (j^lji! ^ o^JVI <l*ns««|i j S/-£lt oUVuJI ^U*«»-tj v t *aAS-I ^.d 



\Y\ 
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(Pentosans) <^U-t oU^jfll : cAi'luJI L*^u,r ^\ ^>-Vi 
(Tannins) olwaUJlj , oU^jX-JJ-Ij , (nucilages) oU>UJ.Ij 

{jA iljil »A* (Jr^' * E ^' 4^ U^Uw ^ kJX*^ u*',>*-'Vl u^.-r* 5 ^' 

•lcj.*>cj j! j^jA^JJllT j>-I j^aic O^jJl 'iSjT (J' <~i^«i **>* — £ 

j' °^.J^' O a f'j^' (3^*?. '"* — i^-i ' *— 4^-° C*«J-"-s> j^lll otuU_jJ jiJI 

* *».-J-l i <Ullc -U^s oli Oiv) 5 *" °* 5 ^ J °J^.J^' j^*JJ ( ^-^ C^i^-" 2 ''' 
«Ujj y^TjJ' ^ 4cU^' ^*» : oj^" <£j*~\ ^jlji (>-^tfl ^ ^js^JUJj 

• \^>\j\ji\j ^Hi-I o^y*»« ^r« j3f *Vx» ^j < fr^J" 1 V^ p ^** 

<>jjlk» ^i tiUi ~oj < (jwAlt •Ujj'j* V^ '' , **^' t^ Wy^°' fj^^'b 

* i , t oU^lo-ji ) otuAl^flJl ij& j~$ \c\ji\ ^JS i^^j < <Ji\j\J\j 

• ( -* . ii 

V^cljjl aj^! Jaj ' i_r^> ***U*^Jl ^i ojijJI owo'VI J*»o— >; 
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•ij^i ,IS\ ,/Jwajl oLUJ <JU <~3 ji ojj*** *IJ* JJ^I u^ °jH„jJl' 

: <j^\ <bUU oUUjjjjfll cx>- oUa. ,y o^j jJl J^**'' *^ a" 
3 C IS H 3I COOH -[• CjH s (OH),-*" (C! l5 H :s ,COO), C! 3 H S -|- 3H 2 0- 
( eLzJAJl ) viLL>Jl a^>- Jjj^iM- < Jf*^ 1 ) o^Ul ^.J- 

/"\v oj& ji - V^' r*^ < <*** ^ ^-** «** tU,t "^ S -^ J ' 3,Jl>, ^ 

oUij ^ VUij U—U-l Uj*- oj^' W>t ^ * f^^J "-»^"' u3jJl (>' 

>U> ^i <wiWl oi\X\ jj* otUi'jjJl ut — oil — ^faljJl (> 
JiiU < 1^.1 Jc dUi .j-kcjj < UJ* «HI *Ui _ <J-\ oUJfcCJl f U*-l 
c*^*- Ja] j ( « ^ - j*J \$*Jl <Jjt jt a^^ jt Jjt » i^i « jP'JjJ » 
jl <UjVl ojU.) jl Jj^il » Ulu*j « j.jMjjjjjj » ^l> <LJ-I SjU.! 
. <J-I !»Us>.SU ^UVl 6 j>SH (y 6 o\XJ j^JI >$ £«_} ' « Jj'Vl O.J&! 

^k*i_ ' ojl_p-J ^JUs iJ***, I^^J — (*,J^' "*•** — J**^*^ W^ VI 

a^' W o' jt j*-»< jlJ" lj\ UjAS <SU> oU-u'j^JI ^ a».!jJ| j«!j*Jl ! 

• otJU^ ^ftJ ^1 \j\J-\- *~Ji)l 

^1*3-^1 <J>!1 jt oli* ,j.« u>&> •** JiUc *iij»- ujj'j j-JI' *i5j>- 

t _ r uX*ij i <G'!ji a^*; i r^ y -5 MJ'-'j'r' V^_r' tr* -As** J* -* ' *^ a ^ ! *" 
^JlxJl i_4ju»j oaj*J : (Jjfti O' ^"'■'■^■i ii* ^« * <UoLuuJ_5 <iiJij k£ 

,ysj < oU> t jJVI ,y>j ' AiJl jUa-! ^ ^j^Jl ,jJtCJl ,y oU-Jj^l* 
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: ^a ojJo 4>co V «1j — gj| c^jjZJ u> ^-> < l5>JI M'^l' ^ S^iiCj 
^jiai^' ^Jl S-V-^II \X\ oUVCjl • |4>. ^U»U OjJ* ^i VI ,/^U-Ol 

j-*# t5>Vl oUU^JI <0» • Vi^ujyi g^tyt y-Suwj .1^1 ^ISjjJl 

.t*^ < t£>*-Vl <j>uuJ| Uil_^ jT Jc V^-u J_^as*j eUJLTj , ^ajVl 
ciUwJ 'jj*JV jjU-sw j»*t <jx ~ ^ajjlj JjillT _. <JUJ| oU'Uiil 
Ubl <Xj'IcI JjUu ^ o"lii- <d jijj'j V»«>jjii»- ^ <A;^u*si" < <j4ia*J| 

. j_p-Vl cAj'LjJI ^*>- Ji JX^*^ o^ ,j^i ^1 ol^iiMj ^j 2 *^' r^ 
• S^^ftJl 5.JU <cUiu 0S1 oU*?j^l * V^JIujj^j 

■<A*i«i-l ,j*9 i5_p^V' <**M>il <cU-u» *J"I oUSlXJl ajaj^ujj < jwi <««wi. 

■. y> <U),3>-j Glycine ^iw-JJ-l y> \*Sj V-s*^' ^Ua-Vl J*«ot 

CH fJ . COOH 

• ' i 

.OJj-XJl ^allC (Jj^-^l fr— — ^, «-ij_>*it' (^«Vt ,ji!*>Jl J_J_2?<J 

JJU ji-^fl ^iuJl ^ jjJLfl ^ i.-W jt « oULJl u i»*J ( JUJtj 
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hJ> otyti' l^Jj , Ij>. *JUi jl>« ^j < "Alkaloids" oUljWJb , 

jjflsll gib* o^Jj < ;>**" ^V^l J^t c/ oJ^\ J-ljJl 
oJ*AI J*U)l> *&-»- «j»-^J * * * »yj (_Mj*)l J3t U*^»V. *■* ^J u» 

: cA U or* J* 1 J-J' (**' 
• 4JUJI ^ J^jll >.^3l 4*«!n. </tf - N 
^j -UwJ j^ V «i*j»- JU-I y^-Jl ,y S_^j J»l j-Jl Jii ^> 

_ ^j-JJl JjJ^Jt Ja^-Sjj * (j^J^I ^J lij^l '>'>*ll .^* 3^' S^«>!- 

^'^Jjjl JJj^l <*JUc oj*> /^ O^ V-^' Sa kJ ^ *^ ' J -' aa " 



: S»L«yt Sy _ *> 

• JbL^i tyjt ^aS\ {/) '/.& {j£ *yJaS\ Ifji Ji li! k JjMts]\ (J^JUtiJl l^ji • 
«JLo LjIxJj '^Jbhudl '^jJUi .la .,<*<) <***i-Ul oi«> (J_ji «_j^aJ! S_y5 oJV J. ' 

jlj-Jl Jjk' O^ UT i UUj J-JJl ^ i^JijXJ" ^yf^-uall (jJAJl <Ui»c 

1-^i>^l\ ^«bV) ^i «u* J^tl jUJ! 6j5C). £_Uj'jV! 5i*Li jtLdt ' 
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-f}UaJl U^ cJ»-V C~J- ji kll ,ji>jt Jc JJi Jju Jaj*i! Sy>UJl 0>> 

1-lj) ♦ J.»j jji-jVl j*ia-" Jc j$> Ai jajaiJi jjj ^ pjj L^b JljV 
.j\ ^asJJj _j*iU ^|_y,_5 j_j4^. J| oL-dl £_jj y^iU r^xJ, v-m— Jl 

♦ IgJj^i o4.Jij 14_m!J^c vk>- t»A**i>.j 4ilai.a JJ* f_Ui'jl <_**«>. k.jlUaJ 

JJj»J jh^h Js^.J \>~«Jl-» es^^l <^UX)_j oUJl <5>lc ,j* 

: JyiLs ^Uj'vI oj_«^.*i ^ obT diij' LjjLm^j jj^^uJI 

O-Il gj*Aj C*JA ja j^aJ! gjsy Jj^j) <f&$) JJJV9 <ftl j1 ) 

•*\A — ^° '■ fW'jl ( **AaH j?.J a ^ j?.* 1 *' ^^ * l^**** ^<»233j) j«a«JiJl-^ 
<* JjI ,_}•*>*> <UU.>-j ojU«)_l y> <Uiij < j\ gJsJV <Jj| jj> j-LvwsVI 

i*Sju l3i_r a '' OAfLi (JjA' V— ~_oJ t «j — >=Ai'j j"iUaJl ,j^Uy JjVl *<j*«Jl 

viUij < J — All ^ o^ a*o'VI 6 ■>£-*-'' W> * A - , - a *i * ^^-" J^Jl J-**- » 

4j'L_;X>jcj o^ — JVI <jc fA3C'iJ' U-*>A3U Uj jj^j^fl 0' U-^Jji : o\^***J 
<i5* U.5C___w) 6.J&V J — ^Jl o^ U^Jl? * .y^J'j ,ilu»J|_j jUj'VIj 
f bU : -Of JJdl yJC^oVj JJUl <y ,>C-~i oLwVI U! < cA-AU VI 

♦ J — JUl yj> f^ (*^ J ,J ( "Ui>Jl 0^^= ) *L»«a)| oll^a; lc_^i liLSU 

^ ojj&' uUjVI u^Sl^ JAJl <^>^ (>= |4Sjd' ^1 V'^j*" oU^fl 

j>?5\ >-2j>- ojfc— "JU (3^Ai - wjlij ijlj*Ji' (j* a*^>I_>« "^^ ■>-" j 1 **w_v*M > j>- 

(( «U9 1j*iC<A'/*J J*AJ1 p^i J.a> ^Ali j.S> » Ji« yiLot^zJl J^ixJ « ^ i) 
.^VY u A^aii\ t "\V y>*Jjf, ' \V |»l*i"Vl jiai'l ) *U" o^J <( - u "Jr^ <y i^^ 

• ( A"\ J^JI • VV lS a^Si\ , •\^ yU 

<_a*J| ,j-« rJ^Jl oLJl y-c j>A£ij |»Uj"VI *j^^« (> ^° <>,VI 
6jj>Jkl oJ.1 =l-ljJl ,y. <*>• ^_i\>. ( jLi- VI oUJl j*s ,j^j < iSj^h 

■ O^JVI (JaJL)J V^"**?. J^'j y^O^uJl CllfjJtJ * lUJ yiCwJj !jlfr> 

bysUi VI jjl5aJlj oUVI t^^ 4 ^-^' V *\*\ ' ^o ^T a»j olVI 
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«.tO*Jl V ^>- 0*^1 t l — *^ ^ J- " J ^J^i : ^ i*"*"" l * 

, o^~-^>„ ^ ( u*/-*".* ^^ ^-^ ) 0L5ai ( » i >-* L, i &•*" } 

^■i; ai J_*; • J-**Jl oUL- jj^j U.~=ty oUUJ"yi oj^-^'J 

bo*,. 1^ «y*lf J& ob ' SAd-Ij SIjjj < so*. I j <*»- <_J^- ^f S-fe-lj 

< j*J\j jJ\ oWU J i«> iiJS«sl fj*yi (^ J*> j05i yj ) 
O* <Jj^ t£^' i®J ' <i>6**i pi** ObSfJ UJLa$ 49 jojImaa^ jS***m>5 

♦ \\ _ *\V fUj'Vl ( ♦♦♦♦♦ UTiyifl Li> 

►^—Jii. 1 ! <U*5 ».* p*}LJ' ^Jl U>jI«jj IgJ'b'Lj hj)j=~ <Ski* JiJ 
iJuali ijJ,*- fOJ iiuibdi ^h ij^-^Vj ' v_A>i~Jl jLAZj'Ij ,iLgjJl J^laj 

VU.-3 i-jj-^" ji *iUi £■« j£*i * ojl^pJlj r .> — ^1 olju'lj' ov I — Jb 
f^iJi oU*^"j jLjJl <Jji» tji^, Vj JstHi ijl_^>Jl U^ iji^' tiiyW. 

'0* t^ * ij ^ 1 iij^^> ij^' ii p ^ oJ^-lj u^jt J'-jJa*- ^ ^■Jj>->' 

OJiio' &+*x>- ■"-. ...M^xll ( _ r iLo vl - r >t ~' u^J 3 " J^ J^*l ' - ^ :>, ~' fJ***» 

, <lJ|j^J|_j <j^j»tJl oljUxJIj _^_>cJ|j j — Jl ** — c*UJ ojlj^Jl oi — »-JJ 
o\j'L«-> /fC ^jL-as- iA^I^j l<6_y.»jj l^cl^i'l : ou'IaaJI i_aix>ej' 4-ub 
rjA~~" y> j>T JUa ' (jJ^jJl Js>jla>- (j«i) Jc <*SljJi "L^Udl (JJsUll 

U^i^l ^ SjUJl jj^^l oUU S-U>l*Aa (j^-*. 1 . I ^tr > - ^**L^ll JU*Jl 
* <jUi»U ^bUl! oU'Uj _^i.'i L»^jujj !»^Ail 1*2 «jjUl (jlsUil oli'Lij 

: tLil «^SiV -» £ 
• <j_jjjan.Il j|_jll "IcUjjaJ <tw»L.wt 
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131 • <*jd\ «> oUJl 1«-*Uj ^1 »U.V ijj' ;y /\ Jc |>iT 4>j, y 
U)j>. \A* uji (i-i)l ,/lwJJvJUJl OJ'pl o' ti-^-j) ^»UaU 4j.jJL)t 

X"\ • d J& *&\ jvoUi o! J,] Ololj>- \ • A oj-ti U "III j^aUc ^ \$ j*o 

i yi\ |.UJl ^Ijll ^ e\y>*Aj -uJU (5-uj ^ jib^'jjJl ( i_i ) 

t ^j±a}\ jJJIAlXJI cA-W ^ J*--^ f\* t/^*^* J*^ SjA^aII ot "^li 

G 55 H 7a 5 N 4 .M 9 : 5* (a) UJl J-ijjjifll .^ 
G 55 H 70 O6N 4 M 9 : j* (|5)l~{ j^jj^Jl ^>j 

: Ji*^Sl J^J l au A I ji^jaseJ! t^,}*^ 
o^jV' J-« c-iAxs-l ^jJj-JJ) ,jj~UixJ! «uWe 0^ — V-**- — U-^ji ^J 

\_iJu>«^j <-j*«Jl o\-^S^5l j»L-u>.i ^u>»- VfU ,^j ^jJl il jjll ( 1 ) 

\YA 
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^Jmj j , J Jy> *JbhJ|'j . 4 — jXaaJI'j < — r*»Vli cr aLo-'Vb < <oU-Vt 
^yJl i-^fjxJl <JA_*it otoj>«Jl ^tjpJ 1 ^J ' ( V^ 1 oUzdl 
« ^IJIaJI J^vUxJI i! ^-t 4jU-uxJ) <JU*J| <a* Oj*j'j < jyJl 0^^ 
* d* o^ J*" "-"^J iS^ <£*■■* • t5>*^il (**»»■* & a Ua s '^l J*r c$f 

> ...a$H5* clJi*)! «* <U«Lo' <3jtaj; • 3 — ^>l>c!l <S[y^Aj i •i>U*o'>- 

t|jjj| JUl <J «j<>- Jjt j? JUJl J**l1 fp*> jjiao y,* ^1 SjiJl j? 

sL>Jl <Lui ^*jr ^\j hi i>_^>cit 4>iAJl' SjaH Jl 0^^ ( tij^l ) 
OSKJl Of ^i « < 4*W V ) J1U-V jlj-l 0* j- a* c^b « O^' t^" 

' Ul_ji »1>M>- viUt«J?J t <Jjj*iuJl Jljl! ^iLUj q*J.I 

Jolj^Jlj , <i>^uJt jljit ) j>J\ tf\5J& ^Mf oUjjai oO* j« 

,ji^ C«JL> U (V) 

\T=l _0U«iVI Jii 
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.1 » • 

Ojjo ii*^>- *^J-^' ti' ^Tj' <** ^' ij-ii»il L-_^J'iU LcL^oj Ol-Ui 
l^iLiij' <olcV l«A ^-fr<^' W**" ** *i »—$•■»■* c 'i'j »-l (j^twa^aV CjuL-UJI 

-oJlT.tili ' o^Js J^"j c*3j. Ji" ^i cA— ujl j!li >.a*L&' o^»*»«a 

' u 1 *^' J' °^ c vj^' ***s^ ol— illtCJl OUu ^ «jU*J U Jc ^JUixj 

>luJ i ojLiii ^xJl .(iUi' I4JU jTiL.^ jj^SJj • oJ^S' J-^Vl t/^' B l<i»Jl 
* jL..iJl_5 ^UlaJl j-*-^' u>>j jl_r^>-VI j5 j^yJl (ju 4iMxJl <J! ?-_j*a>j 

<t ^ js" ol*» <*» L,-**^^ fU ^WJt {/> JjJf (/JiJi y>j ) 

J,jjla>1 ^ <tol|«A^ ^sj !$*£*£« u^jJ'5 Oj^J^b V 1 **^ t> ^^i V/° 

* ( !>&k ?& cA# <^ J * j* <tf * *^j ^ lit ojtf J< 

• -<jLj1x^« j tjjt>]j&j oLiV! "^"Ij-A; .y^' obT j^ii <jf i~**-ij 

: ij*^a ojj*w ^ «U- * <U|_j 1 o.j oLuJMJ f UU_j pUUl j-^sa <L>"V 

Siftiui *J < L*«..ctti u.*w» us i <ui-afc ji cJCJifi jJ&a& ) 

'^^^jj <iiUaj I4J.C Uj ^jVl ^^wall t £*l**Jl '^-o- t -Uj' ( v_) ) 

* Al«»V1 j? 3«j*9»V» : r -U Jj« <slkl| ,JiU>V JJl 3J.* 6 
..^jJLwl ^fl Je-ljJ jl AJ.VI j! 5jjjp«i-! <»U*Jl iJjMtl ^^Uc ^" 



\K< 
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^o t *U>^I ol— iJlwl />L-«-<*»-i rJ"~ «£>•*>«£ p-lj*" ^j^"! — \ 

,»oJ!LH {jA >~a»- t» J-i« <>j •-«£ oils ^ l$JU*JM (_$! jUJl .lUul l^xli«l 

• *3*iJlj JaiJlj ..■o.-uSJlj puoUall Coj J-iaj ' ( <-Ja>Jl ) ^lj*-!j 

J <L»J| UiUJl J — -J-\d ^ di^^-d r-J-Ua '^Ja) <_)ji*-«l — V 

. -uTj^Jt oL>Jl v_aiUij £^*^ cV^' tf'-' ^-^1 <j? *^\ oUjIXJi 
L_o'lo <j>J| U>U.Jl Js e»Jj>«* uS-Ul v.iJall! ^ j Jill oLr*-VI 

jU-Jl <ilU" ^ Uy aiy <sjJ| ^ LaIizII obilXJl (jii^ «jf ^L* 
^ Uoiy U>'b < l^sL^f ^i Uaijj' V I^aXJj < p^j i^j ^ ^sj| 

■J*"' -i^i ' ^ ^***°* <j^l W; ^^-^ < uJaMj "SjiM <*■« ^"^ ,J 
*»>**«] I jl_jl| JJ*J l^ p n B U>ij Za*a (JjvkJl j! ij^Jt jLxcl -jjw 

J-"^ tf^' ^"' 4jj*a«Jl jl^ll : 6t J_j<iJ dJi ^vi^'j Jj^"^ 

<LU oljlcj <KjW ^>Ij» J>Jl jjS'I^J • <JjjJl ^iaj' <3U» I4JU jJJaVj 
Oj>5oi WLi*J"j L4AJAJ' o^kJ < <*JI^I oli'l^Jl jjJL>- Lj^jxJ' O'jj-J.'J 
L^)_j>- ■'JjJ! l JhM <Sa-w«*Jl iljll oJ^t. jf Uf , <Lc_jJ oUiJj- 4jj^ic s\'y> 
<JUaL^J) <J_,J| Igj ojl«s ^li)j _ 4lUll| ^^aJ) SjU.1 .' jAJ,) 

. "Humus" i y r ^.;- 0U..U1 



b oVUil ^.^^ ^ .jUiVI jl JI.T-VI 6t tf"b.M v*- ^ 
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4iii* + I v aA + x i *] n <— r i i + n l , Y a, ^ 

• <3Uo + pU oU^j*- *\ + d y,J* a^Jl 

'j>Jl «J , ^ > - V-P £*J W^ E J>T J** 2 *** -5*^*" \>*Jl I-** lJV''*' 1 
« Olj-W- ^c JxJlj <3UaJ>l oMi»l uj%i 'J^Jl V-A"^ 1 U ' 

u^>- Jl JJ** jT 5iUaJl ,>. iLl> Uik» Jj*5" Jl &u j5Ul J^;^ 

e-*-? j - ♦ * ' J' p* — ^ ^ ^--^ ^^ ^' ^ ' ^ J -« 

J! £lx»J SjJ*i- JO Kreb's Cycle ^ _/T Sjji r -b ^jyu o!>i 
iUL^V <-»U-l oSljl! > jJx a*-^ Ui JT Jib J • a *U- ^>U 

ouv oUjjiVi ji^t j>*» ^j^' rf* u * c:J■ Ax! • , oljS»-V1 t-i-* 
jUVI <^*; j*^'Ij oUJi'j. o x J 2>A\ <»^ a s «J^' via> ^. 

; JjXJ A^asj <JC>.J jU*l t> Wi-» ^ a -* 
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\'M hV j^>^» ^**^5 C>* (& J*? v*^' * fe^ $"*" J*! >*•? "j 9 

• A* _ VA u^J t « 03^y ***"* <***' 

^-sjl £jU- o_$& As jU>,VI ot qw j! j* U>-lj ,JUJt Jt jl 
UJsJ LLi>- Uij !»^»>cJ| Jita dj&, -*■* J' ' <3j > °-> ^**JJ j^ftJiij' ljV> 

: j jit Sj^ ^i oTjaJI J^%,J 

V* _ V"\ S-SI^I ♦ ( p&*}\ 

U ol,~>/! ^ U«* 0L*« Jl pUl jjX; J^m of fJUJl ^jku^ 
\#*J» L?Jjf J&J ' l«U*&t jLJl ^j/vi : \ jJi j^, -jf ^ ^(5- 

^1 jUJU , « <ijj — x!| » iiMJi ^ <^j , <uib yj ol^b-lj *Uii 
f^„ -U> • Ji'j^-VI ,y,j-U4 ,yj oljt«i oU^C* gU-u* V^J U* ^_,_jj 

ojSi u^ «>„>UJ Ulu <JJ.\ U-jUJl jUl ojC ^J-T ,JUl jj* 

^. ^ uiJ^ 1 ^U» oj& ^^jJi J Uil-Ul jLJ) o? ^ U Jl 
jA W***^ <-— J- 1 ol JUL! I qu ,y> ol— «J"VI 61 til Ji V 

* ^Itj jrUJVI ^. jvi5" o^'iU (i*^-. 1 . oil \>J»*Jl 
o_i ^JJij JSJ| Sjjs *U-T «^>- 4iij « -jii. ^^ jO>r j c <Uwj , <, 

• ^A : Jo^Jl 
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i-u^e «& o^o, ui Vj^-^ 1 ^^ |V^b JaJI V- e ^*^ < *«> oUvO 

J*J SjV w» dJ^J QjZzi < o-blc 4jJU» SjU^c J, jJi) J| <^j jtj 

«Sll <j£5 J * _rAJl o^A^xw ^UJl {j& !_AiT o^ _>*Vl o^" W« 
dUvjj |^.A q^jji-lj u^n^'-J ^r^^f, ' (S ~° ->\y r l,/^-*""' o' 

,_y3 g_>UI li * j1j*JU-u! £A j>m*5\ ^jA qui* £__ji ^ Jaliall Ji« i'jU 

* • • j V^S oL-Jl <clua <JLJ>* ^sj t i5^«Ul Wt^"jJ' <p-9 ' 'V,.^-^' 1 ^ 

' j£? Jf- *S^ (^ C J' ^'^ ^*" 

' fUU l^iilcj {$+js]j>-j SjjjJ^Jl jljll — V 
• UoJljij <ijil! ,y <j t j*ibJl ^Ijil _ £ 



\Vi 
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^(SLJI uLJj 



djll ^ Jtt. - jb-l jW1 : ^Uill J*oAJ1 
• 4J.I OU5UCU cUUT hearts 
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■Aj^.\ oU'USl ^i^oS ^xii Jljll Jc jJLW ^OJi ^ ^ei c~J 

. Jl 4x*i.a ^| v lw.\f) Vj ' <iU5 oVT ^ Vj < « <>>Ji*JI iljli » ^1 

-U ^xMj ji^^aiU ^'Uij 4jjj> O^tj < <;pj| oLH£J| £**>. 

,^'^T t^** "^jilj jXjiJj (Jju f>l^dl ol i5jvJ.> (jjl*>. U« <**«]) «*J*: 

* *\ : ul'j*c JT ( f^OJl 
^twj; * i y M o«sH <=W*4M ^J * j-^uAl 'J^J* ijjJ&l <*"'■>*) 

_j* IA* * s-jjjs}\j oljUJlj till : ^j J-jC-SxiJ <UjU j\i j*I_j>-_i 
Lf s jUVI <>-j i5jJj, oU" 4jf v«*>! V ^yiCij < <«.«J,I JlXLs.\l ol'i 

MXaAa.JI (J-^ilJ' X9 ^-LwjJCJ'^ i^j*lm2JJ Aa.jucOJ jJmmJ 2)jA \a Oji^-a.'S V^J I 



ol 



\V1 
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J> djS.1 f ^cj , < mSlJU Jl \y!J| Jjjp« jW^ 1 ' C*»tf" W^^.** 

• jl>*cV! eUi Jl jlai oil ^— VI J^l 

: ft j^Jl ^'0^1 Jj^JI ur> j^cVI a «A' 0<>0 a >. oj-uiJ.1 
< J! 0y*$», MM ♦ j> "(j- J5* »UJtl ^> I — ii*>3 ♦ ♦ ♦ ♦ ) 
• f • : »l «iVl 

*ja ^3 «Ul*> Js l ^£*> & f$j>k t to ja &S3 J5* Jl* <ftlj ) 

' 1° • J>Jl < jiJ* •** J*" J* 

Uj5C* <J ty* JT jCto -Jj IT Jl J«w JjCixJl J-£j V "U 
• jUJl l^ia ■Ji_yJ' <>j>B^i Jl J ■>**•*>, jLJl t^^fli *^» < << ^J'J li lj-»iie 

Ui)t *jV ^j"-^, ^^>- UuijJ' o*i* ' *U»wVl a-W 1 

•<^Jb" jl oljJ' (_5-aJ t Ojj^l ^j^^l "^yiJl ^ <bUU < « olji! » > 

>c _ Lx>- — "IsUaJli • jjA^tJ ol& V jlcj < ,_$_,> Vj ,j-«Ji V j>> jl 
fj\f aii SiU-lj 4iUa!| <Jjo U ^iU c*J1 o3 (J^uAjjI oU" jlj < >bjU 

ijJbjZLaJ ,jji Jt Lu»-! O^ i>f*" *^J ' ^J^t 51 J c ^y^ <^>^VI l-i* 

tSjj Lilj f jjJl jy V U;S ojTdii « !! (_£_,>_ jjjl jOj » : 5tfU 

' ol^iJl ^* j%i»Jt «iU J «iJ' w" "L-fflioJ' li>'jA c ,<* <ijX« o^U l-c 

: «_jWli iibj o>Tjf : Ji^ t^js- ^X^J *S^- C <5i' J-^» «3il Jj^j i3-*^- 9 J 

' < !? aljt ^1 ♦ ^* jy 

IuAxjj ( oJj>-j ,jjj «aTujJ c^^iil j^jj "ji jj| ^jj^iJl ■jjs (J-U.J 

JU JT Jc <lOj f SJ^i> i)j=*X)_ Jjs- VI u^^.'. ^ jLjJl Ui 

( ^Lct djjlj ) Ulf <2l_kll »Li>-j < <U y-Ul illj^l jlxj" u^w. (jjJUl 



>VV 
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^1 elU' ^ ^_, — if oUT ^ U*yi» <j^fl «Jjt> ^ oljUU ojfi 

j)j*as~')1\ q<J cJajj ^b ' «jl**J ot-Jl c L>ac! (Jw j jJsAJl Ju cJ»JJ' 

^i • jJjLuJ'I 1 J — ^swJt ^ lui IS (j*j j fA_joVl »jj-^ ^jT 1,51 jUJtj 

Jj .„Ju o? Uiis^j £*£'*> ***?.$ <*!Ac j£*Az!lj Slodl ojj <5MjJ| 

LoloJ yuaJ(j UjUsJIj i_**£>J|j y^tH y* y^C** 1 U^*- «-iu'l yL*JYI 

^UMj <X>cJt jv ii WLus <jLJMl y\i" 'i^ 6j ' J^>Jlj 3*sUj' 

j£jXi!l yiLSj, ^-^J y-^ u* W^J ' •!? ^I^J-b SljJllj qj5LJt> 

ioJl oUJLGl ,y> uu^l «•** c Ijj *MV <>?• f-iij j^'i/l' ^*- : 'tftfij 

,-U^I wk!| J^I^J jl \hJuAi o! J^ ,> ^i U Jj ^1 U 
u )j « 1U>. jl ^L^^c jj-^>, jjA—Jl JC-W" Jii Wb '■ ^^'J 
i)j4j.bi3j ' oUUJlj oUUilj oUlj^Jl V^' ^ l ^^ C 1 "- 21 ' ^^ s " 

SNA 



o 
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jiJl *|.Lil| (jM u <}) gA \<i 4_U*« y^jMij tjj tLic! oli -Uaii <tU Jjo-J) 

a — >■ ^ SI* ^j , o>.)j »U> ^a«Jj < oOo-b ^jt ^ .>»tf ^xjf 

• t : Acjl ( £jtta> f jiJ Ob 5 ajj j* J?, 

UaxJ ^oify! uij&h <a~0UJI _>ISUL I^jjUuj , ^c ^Ulj ^Ac 
l_H^Jj , UAc UoI> |j^i aj U^Ji jLiii uwj^l 1 ^! Jc 3Jj*«j. 

^i JUu jj «jj1jj;j , jJUJl Jc jji la^i ^iuJLI J&J'b J*.H!)< 
f'j — ^ ''j^ 1 c** V^> St" u^" Wlu^Jj J^Jl ^y of oVt 

obtjJi tiLb" c*»ir • ^tyj aajj i^jj j-ie ^ _ i^u- ^L^^jj ,j. 

^J^s. >|jj oilTj , <too*j ^aJl ijjUl jyuiuJl £*MJ| ,_y* 5-iUli 

• oW U* j^-jtj (^"1 <0LaJ J! (jJ-l -U^ 1 ob <JLiT ^UJ| ^ 4,^, 

A~">jb ' JW.I o>&1 : Jbl ,> oj>«^Vl djj&\ <jb* 

MM C*^?. lt^ 1 J&\ ot o^i^ij ' l5j-^-? *W-b ^i Jc'Vl JiL! j! 
<A*-5UJl ^^i • ^_p-Vl V-^l «>• v*-»"j <^>-bJl ^JU ^ v ,^ 
«0,>U]| ^ ^ikiw .^ y>j ) ^^i ^^^^ ^j, j ^ jXs ]iXat 

SaUI jl uo,_^l 4ic • ( ^| <^| j,^' ^| ^jjJLl ^jUJt 

<—^ Jji al& Vj <J JSL^ V ^ oj5C!| l^ jU ^l"ljj^ 
aJ* dUJ hyaline j^ b , (( j^^ , u> _ |JWJj ^.^^ 
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j* j SiU.1 J! iJLiu ol v»o _ oil - >-T ^ • ( ^iJLI a *ix> ^kJt 
« Sj^t » ^* p^li U* ♦ oU*oJij JXJJ1 ^9 l^rij^gA IgJuu ^ASi 
•«L> •***! ^^ lil « u* 4 ^ 1 » J*J ' V- -5* SiUl cJlT |j| jlu-jl oie 

J_il! » J4 i o>^i! *>— uc U ♦ 4*£j {j>]j ^jljUJl ^Tj U U" villaTj 
^^s <3 IdU ^j jj^-j* ^ JT t 6jMM (ib <> uW * « JcVl 

_y. * VoJ'I LIU ^ &•*»* U j!j ' WU /y, Jc? jJU ^ « JUu » jf 

u^ftJl 6° ^ Uij£*i ^j^** Wi£!j i ^i_j*Jl IJI^J ol5"U* <J.jl 
^^ • "U^i'V) «*Jis- Jl JiUiJ! i^f l^jjuj <^^JU , \y&3\ 
i* (>.j (jjy 6' LJjU- j.) * « i_fl^-Ol ■x^Ji.A, » ^i co* <UjS!i jjJaiUl 
J_x\|| Jilt 61 LUJ 5*.iL-V» J>-»Vlj jlf^fl ^i «U U <>>J S^AJl 

<6Lo5U J-*»Jlj jLxy-VI ^.j 9 - »**« JUi' *ul oV — (j53 * JL£Jb LJU 

J\ — o£» «UX»J *4aJ _ <U*olJ U.Ua _ Sj'UVt J***** 6t 6LuJVI (j^"'jli 

4 J_yjUa]| <Ls>tjJlj 6L~<-"-J' 6 a «, Uu _J: i_^»ijjJj i jJ»UxJ|j JlxJl 

* • 'U-^j^-uJJ <J!_o jj'_) 6" a -"" 4 ""Jl J?.J*"^ «Uiaj*xJj t <?«oU-t oLtjllj 
<aUl ^S J-"**'. LT ' JU^Jlj JloXJ'l ij*x>l, 6^ ^ J***.'. oLao'VI 6U 

cL*- JJiiJl l-i^Jj £jlj.Jf 0J4] • 6j_j^! t_JU jji ^a*i j>i> j <S)I ^jJj- 
oljwWlj oV^j^jaAJIj ^.-asl^b lLX« LiuJl <>l*>> ,-i oIa^JVI J^-c 

.ojU JL>Jl SJLaJ? ^^ ojl« ♦ clo^Ul <JUJ'I jISjVIj V i"*ft (J'^*^ 1 
a;JuJl J_j^j JCjxJI J^^aJ UiU*x^«! ^a LjJ jjLi V <sU*i <j f j*iic 

j.j'Sfojiw' • (( *j : ib_j^^^>jl » Jl « CjUjI (V>*«>- f5Li* I) WjHW-ml M 

s_) ?i L^ j< c e^i — * ( j>- 1}^ ,y J> JjVl < — *i»Jl ) "LfljjJl 

f 3^_ji. u. iUo'j * I -£ Sj>** <a~9 V jT Undifferentiated 

■Li^Jl o-i* 6^J ' ^jLjui' olj.^i»c 6 v ° ^ ^°J iJ 1 . ^^* i! ^ oV^ij^Jl 

oUi>_j) i^_J^-> *^^"^ lf'^ "W^J Jj^ J"*-^' o1_yJ o3_j5l yMfli ,_j9 J*»«J 

<c_5_*>=fl J*»«j \-&>\ L) CwjT ^XJl j^- 3 ' l*V.^>-J iij>^l ot ; -)lX)l 
^.^1 ,y\53! 3^) U jr J*_*Ay oWJjuj jaIj? jT j:iLtj oU^" 

<axc ( ^» -(Ju^ jJJt 6j^I v^ — ^ u* J^ ^*<slb ^^yb o!A^ij 

<.UI ojljl ^Sj Vjt J>ji>«i! J2 j>i!l ,_,i oW l« ■>* jt < <Ja?-J ejU-al ijjiw 
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^Uw.«J J*a«J' t^Wl ,ji USJj' cJj-A*- <*.U- JT iji O^i <-i j J — — • 
( bMy- iff oLijj»*iw ^1 ,) ^jl^Jt a «ii| JjUaJ' ' ^T ^ {y\S" i^] ^i- 

l# — ^a> ^j* rJ'J^' f jjbCxIl <*£jI£*a • ^**J|j j^.^aJL> *Uu>Jr 

jJ*^ «.U>1$ ^JJ qa ^M> ^011 (jSjj \y&\ j-LJJt l&O ) 

• \ ; «L*Jl ( ♦ ♦ ♦ . *L*Jjj \j,£f Jfb-j U^JU cU»^ l#>j>j 1$**' 

j^j Vl <JUTj "OJl ojljl <U* Oj^l& J*£ - <jXo* qV O.A& U.AJ 

<_*i j^a J*cj < oV.^*"-^ <)Uisct UJ^'j ,/Jl ^jJliCU J»-ljJ| -U^J!' 

VjU ^w-O- <_jJj>- ^j (j**« AJ;JMJ2J - Ol3 U oJW />J^J9 jlj> '-W' 1 *" 

olj**iJl Jl t^*''' *~«-jaxJl ja <s%^J (J*>«j' oijjJl ,y> JAiiJ' <3\~Mj- 
^ J&y ( Jj^»J\ o J %D Jj^j <3U«j V^"j ' **^^ 3iA£U- 
<_JA>J\ jf***. ^ J^_,.,..^j Jl ^i&J ( jjy ) i5jU-» _>«u »U*JI' 

■Ulc Ij^jxSU Jj ^t ii-u oil fj'LiJU • j.a'Vb ^-»w_^_ ol VI ciU«j V 

jl ^.iU Jv^si ^ <iUi Jr-^" cr u J* Uf - u ) lS^ J* C^' J ^' "^'J^ 

'' ( Jll ^Li 

oVVU <4»a« jjllfo' ^o- cUUj' V ^ ^»^ ^ ; ^ >f^ ,t, ^ , *' <Jl 

ljiuU6_j_3 LgJ'I^L-Jit ^ji <UJL!?»a J-C-*J" *>i ,_y*j < <*~*m>J <ijQ[ biL_><Jl 
i_JjLixj Xs „. jflljjflj oL-o-JjcJI jj^-A) V*l_y ^i (J^s*!' luo> L^iSJ_f. 
v_ajU>«J Jj j> < J : *''-' CaSj (jo OVcji^uslI ^-« w ^Ais^- «.a>u>- ^gjlswa 
» | _ f *J| _j* 3j^JlJt 3jU50| "j.* SI^-jJ) <jjz>vt u&J (^kjJV M*^' ^' 
o^ — ^.Jl Ji* ot ^1 oljyifl {/> ♦ ^LOl UiU- JT ^3 l^i cuAiJl' 

j4*i ^ V^AJ J4>cj' OiXU- Oj~u«» «M»- 6' l#>- O'AJ"** - ^M»sJ V^i)_jVJ 
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- 6jh> — *«j j>hh <jbT ^ ~ ^Jl ^ U ol : ^* ^bU-YI 

«4jj^ <U*x^ <i'U^,j <^fl^Ji J C ^j ^tOl Sjj* JjA, ^JUI 

jj* ill >Jl ^ U jiUu ^| j\ J**^' ^SUl <y uW" tit ^j? 

o^Ca ^J « <JwJl » jt J-^~xil U* «U.| ^ oULuj ^Ijjfj <,ur 
Jblcl aj*s* ob < ouJU- jj-u^Jt 6j& 0! Uik.*j U^ Uj >5o Vl < t>^l 
■hy*j VICaTj olw J^J| »U*cV Jtf" Jj^jJl ^ VT ^9 V.^.j 
V>.>' '■*• t> u~Jt ' oHlj • 11 J-3 <y V jW* U ^Uw 4*aUj 

• SS *SV&.j ^JUil l^j ^j, i^Ji SjGJ 

pb U l$if <J>J| j^_^xJ ^•yi | ^ J o_ u t 6^»iJ < « . u -*aJ i» ^) 
Jj*Jl jt ^JUJI jt f 3^Jl of j-Tii' • ol^b 43UsJ| ^ O'lj^j, 

'W*^ "^ fc^*"*^ ^*-*^ »•*>*$ ^JJ <y ^T L&f ^JJ1 ^ftj ) 

• A"\ : j.l«iVl ( U/JS^ (»•>** &k^J 

oJo-lj <A>~ {j* utxj_ UjI oU JO olj^i*- J^J 6^' I J^i 

•' 6l^i-*-lj o*~-^j'VI 0* « 4-— "Su» » ,j^^j < SAs-lj ( y^Ai ) sly oli 

^.VWl j «-t»>. ( yj ♦'SjiLJrjT <_*>Jl ou*. 6>5o' ^*» cil— *ill ^ Ut 

* YA 6UH3 



m 
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Mi MW 

i( * ♦ ♦ C*> j$ 0$J>\ *Ul tgJU llljif lib ♦ ♦ ♦ ♦ » 

• hjj-\j i^JaJl l^otji-j UjA^SA ^.CJ < ^LmsJ^I \^Sj>' {j£ j^£ll 

U* ,jX — Ij ♦ ^)jj.) <u*J\ JUUi /> ^lyl <uu^r jUVi 

jJaJAxJl < ■^ M , ,A»A!I ^ «» (5-Ut j-uoi-l e*ljj t^", 1 , ./<>»• Vl o_jAJ I 

•S"^— *ij^ a" '**?■ J?f 2Aa a* |»*>*«Jl ■ jl>-Vl \Sj»- oj&>., ' J>j.Jd\ 
' <^. if** J jju*fz Ja*J jUii! =.d) d-galactose ^IjuJi j£Ui 

°^jt J " <c>— *>»*» -LoL^.)) <*;^^£J| <i'jj oaxi'l L. galactose' 

*<£}>• <i> .^ji l^J J*J*> <J ^JL^, Jjf Jaj|_^> eUi A*; (S0 4 ) 

JjfciJ ' lSjO 'iSJr a* ^k oj£z>, \&>>- >*j ' 1-3 glycoside 

^»L« A^XJ' JcliJl <^»>. ^iiUx" Oli,J>. o^ j*-5LJl Jajiy 

*>^ ^ij^l v Jl;,,l!5j| a" t'^' V.^ J-^r •a' 1 jVVI t^u-ji, ' 
^•l_^w .UoL^m.;' ^i ^Ualt _,iTS cJW"' o'lj (JWf 'l*Jl ^«>- a i 
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_ *3}L*Ji.$ <*>^aJ] oUjJ^J) c^i <iJ**Jl -il>l ^«>=r - jU-Vl 

* j£-^U <l»L» <u^*c j! Uj^c V>U* <ijsiC» till ^i jw <U"Ujj,>. 
<J^J ' *J J — s 9 " V"-*' °'J <^ *UVj ^jh-oxJI Jo 111 iSMc OV 

J^^ttii ) »U,l ^a jiX> jW\M lijs**^ /y iJo-lj Ulj>- JaAil _ \ 

j^&l ^Jact> ^Lil (yj^-ail j4*J.b JjJUJ.1 IJ* Jys SjaJ ^^Aiil 
ij_j& c!«-i*bj j^*J>l SeLil £_y >c * lU^i ^jj' V <iU? ^iaa-Vj f (j^» 
cr* *-W' j^^l c££ Jl <^Jl |>» J*a|jJl Jail Jc lo_j*c t w j^oJ| jU*« 
_jO*i' JsUu <Li l3^ ; ' (j^J ' Lilaa *J JjJt J&» tSj'' ^^ "^ ' ^4^' 
«i5*ji-l Jia-V ^a J j? j.S> « Ujlj^ » 0^" * iljl^^t Cj\S"j>- £j>*Z> l$itT 

«-l* c**.*^ IJ^Jj ' "UjUII JJUJ.1 ^ <_aJUJl ol— i'j.»JJ <> j|ji*VI 
oUj> j>- *fj>- jy^' Jl c-fj^j i « 3wJ jIjaJj STji-l » **#\) o|j|jx*VI 

,_jw?j ^5-Ut jj» oW « Jl'AiJ » ,jXJ ' «ui <U!Wt <ti*ii.| oL^vwj-l Lc sU,! 

Cam* u '^JJ (^^^ilJ) jU*«ll ^C IjOj-oX cj^JiJ) <>Jj lil L»4-^J <UitXa) 

< 4j»\j6 <L.*ii: 4j|ji L^-Juc •1^-ji) \j J>=^' ofLiVl <5»j]#j ej*\JaJ|-. 

\ 

OpwvJ ii**ill JaUJ) (jf «Uuli-lj < ( jl^JXa — ■ ■ — (.jJ^X^^u'VI )' 

j? ^f , "diffraction" ^jM J»U; l^5j l^-ui) ol^^l ^* 

UJ, 4.U ^JLo, ^JlJij v ljxll oljjJ J.«U-1 cSjJ-1 ^iMAJ! jT ) U-Alt 

us. 
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<jjJlc SJiUj »U-« '<J&* <>J- * "i^Jl tfi "Jr^ 1 v 1 -*^ 1 ol - )i ^'•i-' W 
vjl_,Ji olji (Jj^JLc Jh SjiiT <)UiJ' <*-jt <U? 61 ^IjJl a" * -k** 
• All ^ ( iij — -^ v'/ ^-" ^ tSj!^-^ 1 °^.j> ti^J r -l>^l ^ 
JjUJI j'\ jUll oU.,ji- <«j'laJl <r^i-l j^ (>JU-I ^i Jj^l « T *r JJ it ' 



,\n 



^ V wo- <aU^> oVU- o& "U.U l*s»^ <y V*^ 1 ">' ^ 



\ 



t^-^'j jjU^' J-^' ^b^' ••*-'* ' v'^ <J ' 1 J^.-> '"V 1 j-^*.'. ^ f ^i u* 

• OlJIjjJUJt 



\ i 



*« j, v — u?. rJ'-r?. "J** o^j cm«s V c <5.)f I o^" lit (v) 

oUjjillj jljlt fijjt> ^^i' . All ^j jjLo «Uls (ojjC^ N — 'j* •N) 

* oU>!j_^Jl' jt 

^sj ^jj( ^ e.-i*j UT ) a*-lj *U a i toUJl £,Ijj'VI o4»-j lil 

^j: oL)1jjJlU1 J*-ai «LL*C ^o.-."-'' ' yuj>L« jlrJ Oli olj*> Jl fUuji 

_)JLI j! ^UcjJI J> H jAi!l V-** 1 . <aj3-a5I fUJ.1 t/ji «L£*Jl 4.k,.-lju U>c 
<~icVl J*-* JJ^ 1 °'j*^ J — **> k^ J ' dialysis J\^ai\ 
j£\ oUj j*Jt ^>j oUJl Jib Jl jjjll> <^ yli ^j f ^ j**«*** 

.*w WJ U*L> « JljJJl j»JLI » <J..aA Ij^-'i o~U^u^l • <-*-•«» j jl ij^ 

oUJVl ^\ «*>-t ^j ^jAJ-l 4._..J'b <-J.* c ^'t UT ■ <-tLu^Jl lA&\i 

' oLJlj u'j-^Ij 

iAc i_»U»^.) JlJ.„iJ' Sj^Uli) b j^s^a (j^>»*i lJJj^ Jy^^ <^- ol— !)_ J>JI 
' v-?*» jr; 5 "^ 1 ' JJ Jjk** <> »ij-W> A*»T jji <>jJt S4>-j ^i oU»>II 

bajLAiil 4 Cy-uj l^zTjs- <i £j*» O.U> CiUijJ-! *>=»- jS loiJ -Ul liUo 
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: <*J'VI <jj>sxJb <t»i* A i>_jj' ■j5C«j_5 < flit 

^i \ jL_>-i J_ji — ^ <u P \j| ^ 'L.Slj^T <»jliu fcJ Jsi ^ _ \ 

o? Jc 1.1* UU • ^^i ^UJi jc ^i^jy u*J.| ui 4*J : OlVl 

ujliaJI ^-U jl ^jLjJaJ) -jj, • »U,| Ji syiixsj <UJU ^j" Ul^Jj jiLii' 

."electrophoresis io ^1 Sj^i, ^U s^UiJl «Ji» c~w _ jUj 
' V.j^ oV.>W; <>>J.I •> oLjSjjjfl J**J jU'Vl *2»Ujj> oU»^J 

J^^l JjA** Li<j>t til i <kwaL-aJl •y: oift - [p] (_$! < ^LXj.-Jt OliLJLl 
_yl ^ |4»- ,juj 4>- Jl 'U.ajisJ'j JLusL*aJI OLu> jJ^JJ j^^J' <j-" "^ jj 

•a_,_Jwj > V ojU j**?' lit fj'-^J V^^j^i ^ << °^>''' oUjji'lfllj j->UVl 
oJiUt <UL^i' o' oil t y J -*'-l ' J^-Vl; UjJ*« VU-oLmo ^jiw j <4-4-^' ^"'^l"" 1 ** 
<aJa}| ij^l Jl Olio'j^Jt jf jU-^lf <JLJ| ^Uj*^! Otj <j_y^aJl 

(fr >=>Jl o_A»^» JJ. «JI ojCa <L_y-J oliLi-ui "wib-al J ,j.«io' JLaL^JI 

-tjL-^JL- ^t^l) «h0.aau" -j-«3l_ji! oA*J < «J*^J f J a "* J> *— ^^ O^J^ 9 l "^'"^* - J 

\n 
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t\il J «Lol-ViJi o.iU.1 J/i l_AiT ^JjJ O^ J c 0_plS rw — Uli'j c 4,)j — liwJl 

i cUl lj***^ f ^ ' * ij' f-^H ^j'j*" ij^jlj e ^ f'j 5 !" ^ ' ' (3i^**^' 
<jl jvJiX**o' • fl_^<Jl i_I*i53l JjL-J| JkJii-1 -i *,)U*« a>-j A3 "O'lTj 
ivij .a«j pU.) ^J&^i i'j^ Jj ^ij o^» ^« jiT ! tU fr>- \ ' ' <iUit jj£> 

l^jiTj W^,J=r us «ua*jj <>-l»J' "hydrophilic tUJ <**a SaU 

• flj*Jl oL^iT kj^c MjL« Ja;J>J| 0_j& l-^Jj 

* <UUaJl l$j'l£j.j». Jj»j q\j tU.1 jji^JJ cSj^' ^i^^l «^' 

^ — "• ol^. u^ (JUl ^ <^J (hydrophilia) .U.I y* ^Hku.1 

■5_>*> ^j^*- o> «^»J ,JjLJ| Z^iLuJl JjLJl JaJiil j)ji'| _ J 

O>-0' «UL-o SiU J| JaJU-1 J_j>tX) » ♦ _ t • -J! <G'j|j>. <s-jj J . ^•■•t 

_ <x^»\j tUVI <*>s oJlT lit _ ^A^LuJj i <ui co'W tS-iJl tUVI J^vJ!. 

SjLJ.1 ol * ot.rJlj Jl^Jlj yj^Jl Jc 5^^ jSlAzlJ <i)U* <J^a 
»ULI ,> jC&Jl l^Jl jU U j^ly jt U «lil ^i <LJUJ| hj*k*i\ 5LLJI 

* uL>l ^JLs.sJt 55u Jl ,1^-a) <Xs <jj«Jlj *»J-I 

jIj^jT J*-l _j* o^jVl ^ji J^-V^ <4^.* ^Jl i^JjaJl ojlll J_o>-J 

l#J< UJJJ? 1VA eOsUi jijSfl Jji ***** ) : ^ijVl &■ J ! *i' <JjJ' 
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iiUl * 4Ah>** J.*lj.^ <)}LJ| Jl ii^Jl ,j« .III ..A L-kJ.:- Jo^J 

3jVI vjjvii^ ,jl>- L^ijJJ' l^j'jljs- 4_*.ji j«ijlj ( s Ul ^* ul^rf oJ.e- 
*L^sJl j! jj'Vl ooUj Sbul jj sU'VI junj' j^ <S~J\ J < »U.I r-LsJl /\ 

Ji>-Vj ' 2jt>, «L«M £j\j fUaJl ^;i ^ ilcLJl Jij>. jii - Ijfiij pUli 

4 Oy'^Li"! J I J^fU 't^^J U jjn i^i.^) j»H* J I Jjs«X> fUVI ^ji la Jf ot 

jjjjlSJu'lU «U>li «UU- <jil..-<aJ! Jl <]j^vJl {j.a JUta'VI • LgXjAi.M^i) sU*J-lT 

«CJL^> e.il/1 Jl <jj >ill Jj' ^*Jl (J->J >ai' V (J)W^u.l Jjulill ^-i 

«Jj»>> oji^^dl >c o>if tjj*-! J-°t>c iSU* * -a> _^jdl <k^ljj <U£w4 
: ilj U^i <Ui4 \.,jJ Jajti' < uX-s J! ijjjkn JjUaJI' 

<jI)"1 ^i J>L*Jl J^***Jl ^UjXil £~^w i —*-.^ jJJj : <Jjp«-^u'Jl _ Y 
qo^J) Jj*J ^i-LJl ^Is^Jl ^jiil oy Ol j* oJ.c <U jjJj, f <_JiiS.I 
^jj) JjCaJI oiAJ'l ^'h \',j^' <Li-aJl <iUfll Jyi J»j^>- Jl JJLJl 

J! l*ljj*d ^yX) V «a>.j) A;,^xJl ^ij •• 0^=— xJU id^Jl Jl "UJLJt' 

* 4a,^«Iu 2U,p ji ySj^[{ j^^jjiij -U- 1 u^*i j^- 1 ' y* ^* oj>»*«aJi' 

Oj^-iJ! Uj!*« V A A iu.) XA^> SaU Jl oUJ. JjL- ^ J^^J o^^' 

♦ <u tA^iJ! J I' 

. Ujux Jai^ v Wj* <=>r^ r^ 1 ^" 1 ^"^ t'^' *> t^ J 33 

NSA- 
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i*> -"• \Sj^ uV^jJu (-ai)jA (J_j^-» v^i^a) Jl jUJ^~l "O^jJI jtal 
"UuaJLo -S Jjtl ™*Ax> \J XS i£lt iZajJl jijj- /Va UjajU jjjs pcJ i,_0<,ial 

C*?al oU-UJ_jJl JxbjslJ "bM^all J I <J_«a^J1 ,j<l I^JL« J^S tj». (JjS*J 
JxUeJ.'.)! I A 1> ».lo ^Co^i villi jw«_5 ( oiJUUll OLJUjJI vv« <Cj^>*« juti" 

t^>U-l u'JJ.i'j £'jU-l icU^a ^i i&jkJl «.li«> J^jOLuuJ t "Ij^Jl ,jj» «.>*r 

4J1 VI V- 1 ^^1 wbrf*. V^Jl J& J*J ' oUU^^aij OJAjJl Ja 
<Ju\l}»j 0|j <_^,U- VLOl h^axi\ jljjj ,jiuu OaaJ" <J-| UjU-l ^ 

ilrA'l JI (JvTAdl ^-J\ <iU=\ tiUi ili«i -yi . '^ Jt ^J\ JI <;iUsJl <JU 
olcL_^. ^s UU i'jj^ <iix?J.I oL_,>_yVI <_**.U' • ,^>. J! <b_j*oi 

i>J-l fjjil -Ul jl Jjbj jt cJlj j>J JI Jll^il u^Ji-l Ji^ocij oUVl 
J* v^iU».i' 3JU-I o*fi> J$ yJ^. JI JJL^ ^ Jj»i!l iXol^La 
<aJuLl ^ J^,) ^UL^Jl ij^^l J| ib'LJl <JJjiJl ojlil J^' • <-»._« 

J^Uci! ^Ij.a ^« l*>c ji pUU <-_UJ| i'jU.1 oL«> <55lc ^ juAi - Ji 
<J ^11 i;,j>Jl SilLl ol — j^». oj5i' 5JHLJI 3JU-I J • iULJ! 
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«i5jil« feUl Otf, j» . (Gel) %Jj y, SjU , oUiJ?i , * (SolJ 

• »Utl 

S.iU.b W-^-f. *1— s» Oj>& ^sJl <AJLJl Saltl* UUi- L>i*j jc 4JL^u 

»J a S^LusJl OL_.J-| JJL&j <Jii, <^ijf h\JU> oj5i - La Jjb'LJl 

J^*izj £m&j)| ^^5^ <J^| <!U-| Jl JjJW.1 Jjj^j, jv,. • v ^aiJ|. 
AM ol^ks J5LJ.5-J <jii« i^jt jj£d d,.L02ij <JLaJ| SjUI vJIjIp! 
: If^l -y> J^ty; oO£ ja JjV ^.XJI >idl IJU, ^jJi- ♦ cjjail] Ju» 

^^ U l>£& I J^Jj , <!y« jjo>. ^ ,\i\ 'l^S j_j& jl _ Y 
ty*^.^ V"^ 1 ;r5l*Vb ^ ajjlaU ■«U,lj < lo^>. Sj*Ua)l i*JUjr ujij*y 

LI* Ijji ^iXJl Jj>»x!|j <oiUa]| Jl <U_j ;; ^J| j* J_js»xJI i-**!) 



I — jJ j-Ul JUxJVI jU <>j>il <L*LJ| SjU.1 (.1^3 <iU£J IjL' 

Ol_Jtj J>. oli <J Jj£ •Oj^iic oiU Jflj Jbjl lil Ul i l-A>- bjAssA j _j5vj 

^yXJl isOlojJl oL-ibJsJl J-i^J' jA >izJ'l |0A * ^A.^_ jl JjV j>>T- 
IcjW <*a Jjbuj'j slil ^i i_j Jjjj' jl j^»i aj^ujo CAXij>- Jl yjij'' V 

SjilJCJI "UJLsjJ ( _ ? MiCc jJ-l IIa * <iu^a3l \jsjjmj 5**SiVl jt* SJj^uj'j 
* i^j>-1 <- Jjjk >ii' ^jJLwit Jj'j <uoU- oU-ijj'l jwO' 



\o 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



JUxj'I jI oUjjJ! Jl 'ijyJd\ <Sjj ^a sLaJl JUWt <il)3 <U*1 j* 
J3 ' S^owJl iUibJl UiUJl Jl oUj'VI <^U= "U?T V^ 1 Cj* '^^^ 
oUj j*. ^« «Uj>*> ,y> a.)V oUjjJi Jl j! o^oi-l UlU-l Jl *l-UJl J£^j 
«il_p-l jSLj l^JUxil j-U A«JJ < 'U.I ^ tjjij' <!;j5^ olij»- Jl *U*i 

• ^ji? ^U Jl -CsiLil jt <)'_>>■ o^Vel jf 

SjuiCJl oUij^Jl oli *iJ^I <j>*«*ll Jljil t/ ^^ J 1 **] 14* 

jSJl SaUl • iijJt ^ ^yfyl V" 1 oLJUCJlj olsrLJl Lj^> o^ix^ 

Jl ( t\.A>- ^ iSj*^" ) JJ-u*XJ' O^ W» ^J=>^-^' «JJ-^ J' OJ_j»oJ' lit VI 

Jl _ oil _ Jj>^i ot -o.V <>>^«Jl oiUl • ^Ull jf .^gAlJl oUJi: 

• v jJUd JJb%£J' of W J »V l-i^j < .fl^ 

^^.Uj' iU-j ^i wjbJJ of ^^c JW-I l-i* '^ f»-AOl r J^i 'jSJj • 



U\ 
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-<_^9 Ja^ujJ jUjCC^uJU J^-Vl SiW 'L.oijtil Ol w.£aj,| ,|"«ju V4>»j' 
j5L»*<&dl (J-^i 1 <L.j'ljj.c <j_j^c ibU <>j5o jU-Vl j^i • jkiJl pljj'! 

jj^ai) j , <Ua> ^jj SjVcIj lg-ui*J ^ 4aU>J,I f \yH\ J- 1 ^*; ?****>i *-*£*" 
jl_,iu*»yi (j_j£> V d»l>c>'VI t^a*J ^* * ^i;J*lij Ifuslji- <a^>Ij.5J Ifi'UoZi* 

»da*Jl Jc ciliflXJl >»jj JlLJl Jsu^jJl ^ • broth sL*J-l> >Jj»i 
^i jU-Vl /■-■'-»,>> I'M " ^k-*-'! J c VI Ujjl5oj Uj*> ^i -i.uj of I4J 

• (_5 iX> (jLJatj wij*J' o>j5* *-jk*.*> Ol j -Uiejjsj <*^»\j <*>.\».j oljl 

cUj? JUj' l&i£Jj jUi»-VI v*^^"' J-**^-**^' <^Wl ijSw*'Vt oulgj JjJ-X 




'^zzm^ 



J ft A* 
-y lifc ^>Vl oLtflOJ U * ohjlfll ,y JJi]j> cJJl ^J V! 



\oY 
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a sj . U/.tljilj s-lJL-Jt oLJ' ^J Jcliillj ^jwailj kj-kjlj SjljJ-l 
obj!»*llj *•;. ./£*'' 0* <5j~ s ^ V-?^ ulj-Ac a a J <o^' J^I^Jl {j* 

(._,£. S'W^ <i~# ^ « g^Ji » 6^" ' p»jJ" <JJJJ ^l "Us-jf I^Jjs 

o! Ji^'Ai j^-Vl JUL"! ^ a «l^ wJ.1 ^jiCJl £jyl </ a« fc,j>, 
jJ'ISj'j _}*)* \j_y-i o«il j^*Jl ^^ iM -^'j <ij>«Jl JjJ' * jk*ll -K^ 

J {j*J I eUJl ^ *^J^" **»-,P (i C O^ (^ WV UjJ *LJLc <*-*-^ 1 iibUJJ 

^jJu«^uil <JUi .jLixTi eSj>j» iUl \<U\ <i^ J . iJU^xTVI J**t 

(J^i^j^i)' /j^i^^J _J LjJjyJ_jC d^o- v*jl^*<.is ^i Uv* IjjJ C*^-«J Vt^U-J ' <-JliJt 
j j'd\ 4 h j J-l Obl-viu » ji « hjj~\ Obl^isll 1) ^j,* <jLa,^u.;jL| Lc 

oO_j f l^J <UH>- /,5obj Lj^Ajo <oi| jl5" "ULio <^»- oUJLT >^J L^XaX*^ 



\6V 
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.LJUJ' ellOJj < •UaUaXaU £_jw ALL; ILuJt jU.\/l ojLj t3*~*^Vfc 

• jl*-VI Ji 1 ( jJUil ) oUjiVI jljil jjoj V? <»>.J-I V^AlU&j ,_S4>.t 

JI ^^1 h j^lc z\j A /y <b JaAiw Uj jU^| JJb^ oUiJi'VI f>ii' 

( jj — z5CJU-l ) ob jSUl J — u oj^j, — „o CJ ^ij>- °li ^r-^ jIja 
<*-;j» Jc C*^' ^' '"H*^' °L;jl£J| (>« M^,^l <-*VT >wa3 oi>j ^i 

wji(i> V * tbjjJ.! tj\«il ^*>ljj' w-ps> _j^£M ^ jjG JjJ" j! oljj^^vM-a. 

< ^AizU ^jsUl^L-^l jljil ^a>.| alG' Uuc VI jJLCJlj >»aJI 

J j Soli' ijUAC * ( "UjUj^iiJi ) <Ajt^JaJ| <JUJ| <Sjj0> *_yjj lo-US jt 

Jj»J o.JULs. j\jh] J\ OL->. ,^ J| jkaJl ^o sijf^-f j? b^x£Jl ,ji«J 

oa,__o»- taj^k o«**-j 'il jj^- 'fU-l ^ j! Aj — j)l ^ jJ^X! fJ\jL\) 

"\'.'* i !" U" 0, <£0**lj Uso j ojt> ,j.c c*LiJ flA—dlj &LJ.I o__;ij Lj«jsf 

jij — X> J lit Ul • o4ijU_>- V^ — ~-^>-l ( t:; ^* - j ; *"l i5' ) v-^'lj <^*;JJ 
^ij...^! p Wkil j\ oJ^>x*2i Sjlji- yi^x^ I^ju IjviT jli "l^vxLdl vjjjjill 
-uj 1 {j£ij • cS^-Vl oUJlOl <vu l*^|dj£! ojl^ l^ j ,j ' U^;, -*;. a ' j - ;:i 

<3fl^u> Ow V»- (Jl «0_yArfi«Jl il_jll CiAi>- -AJ cA>_ .laiJlj bjuSlJl Cij^' <J< 

* LgjLj>-ij L&oUjfceJ <i*Jl oUjj' ol-o-l^ 

^ .i-b*> U, UUj' «uUAa j.U-Vl- ijUis>t yji i-b») oUjIj ^JJl II* 
<j'lul ^ks__**j U j^j 1 jWJl ^laj ^jVl ^ o&° JT ,y 5j_^Jl 

obilT Ji ^jVl Jc cJ\f «UjjJl Mj^i-I uJi — =*k)l u? UI5 
3lj_JLl ^ Igj'Usruj <*«jLJ|j jUtJl o_y? |i^.ij t o-i/VI J* ^j^ 

jL.iw'v.i <_^.^ ♦ j-HsVij ojj^jij v-- ; j^i ^ijitj jW^/*j <^yi 

jU-Vl (j- a I- 1 *- <2^sj OULk> ol^i'l j<« >iS!!l i_iiixJ ^j^l ^V^t*" 



\»t 
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oJlj Vj — ^"^rJ 'M.r^ V^ OliLJ-lj u J*j)}\ tjjA** ^ ' W*^ 
i \»J\&j Uj*J JUll Ja^_j5| l^clji! ^*>^, °^,J a ^lj k.r^' — "^ 
1§ju «I»*>J| c*>*j b> _ LgJ <Ui'UJl (jj^-wJI <L..Jii ^c t o J ^> i)U* ijQ* 

U^x£Jl iljM *>n9- .j**^ 1 **,/, * f**^"\ "^.j^ c^taU jCj *1jj»j juj 

- jl-AcVl <L>'jJk/sJ £-_jk«dl f_L«J'V <*-Jic Caj'IT \4lJUi o^* jkftJl^ 

"Catalysts" sj.cL^« Jv«|j£ oLjj^'VI < Ujjij' ^Jl oLjj^VI <*^JaJj 

Jrl5j V ^'Vi liUi jm>j ' ^IjflJ '- , 'j a .J-**^ jJ^J J-**^' W> I ^^ < j* jW J 

Oa-1 _yb O^ll jt ^ * Icl^ifj bljjt LfLj> OJt^xJl Jai>«J.J l*il»uT 
Soi-U-I al^Vl il SiV^lj a-A^U iSJJs* <iV V" 1 oUUCJl vJjlb^ 

ijU^Jl j\jT <Ajl_A»J oj\iiM' OJjJiJl m i_jL-CJl Jc 0J4JJ O'UJ* jS\ 

VTjj^ oj£> ot ^-Cj V ja! >4J j»> Ch"J ' r^ 1 -^"'- 5 <3^' c JJ •>* 

Jy'iU.I Oil, ^ Jc I^lJjjj Ujjjkj' ^ ^>Jj < SLJ.1 Jt »U»Vt ^i 

o^J^' J° «U-I Jjjli J;.' A '"' u-UJl Jjl^ S_y« JS" ^i • | »J_^Jlj 
J-^k JiA" ti-^l > Oj*»-Uj j^JIj j^U 4-j'^I ,»4-^Uo v***. 

j^JW^Ua (_»^>. SLA-lj (jui/Vi l_jJixJ jJXAi JlT ja^l j]y j]j < ^J^^ 

Ijilj? lit fj-Jx *jt * ^4^ijt Jcj sUJl Jc Ij^aiij ^^cUUj ^l^lj 
ofj < <AJUl l^xJi-j o/3l J sUJl ji^f i^^, ^f i^u/j jUj 
( ^lj . luifli <UUJi <^ t jvij laikii ^zjiUcj i^Uy <cj^ '■Pj^, 

^00 
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• -Of CA\>Jl <> W^" eAiJlCJlj U^ ^Ul J*^ui «0j^j 

J. * ofc* 0* -5 uA#'S °'*» — ^ OjuOJ p»»1j»f ,$I| gJI ^ ) 

Wp iJj-AJ V-J^'J. _>^t £.1.^ u^; ^j*aj 0? o^l ^^ 61 

U^i IgAc ^i*J X <J^i OU5U" sjs-j iu*> jvi^xJj , j>Vl oUJlfll 
oUj^^I,} bjX— ^J1 oJlT U5* UU < ojJCM ^* %>U^ a4 i dUi c «j 



\.o'\ 
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c» 



jUttJI uUJj 
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J o-J • V oUsir ^j^aJij Ujoscjij jUJi ^i^-f. ( ^ 

• Ij_jA*- V lj^i«j _ / -juj *LUII ^ijjo j\f |j , ^LUJl 

UjL_*2e| Jfc «U>J| o^ Sj>lCI| i_i*i*-s£{ U>*^il »LLJ| pjj 

« <aU oljj^o'j jlai <Ui ^a! cAi'LiJl qv oU5l£!| oJi* i_ijA.^' 

V,^^' U^^-"' ^l J— -^ijj>l.53! ,jaj ( «l^o>J| oUa_*-lUl ) 

o-UuIb <!»UaJl ^t J— astj" li__/,xSCJl £jjit ,y^3 iloLl Vj UU ^^nJ 
oj^_2Jl < .ulJ UI4J 0°--^>J C/Jj^Ol_j 4)4>Jir <LjJjJ,l j|_jil ,jJuij 

"autotrophic" 

^.« j-tWlj 3kx^J| 3_J|JLiJl oljil JJL..^ d^*»- «Ul u i Uli M,fL« 

jj,) 3jiijla) j] j\ ^ilVI <2>,_>J»i ^rr-jWl I4JL5CJ Uj|a>- ^*c sUl 

Sy^lS cw^J ^JlfcJl jj.« <A>,^W| els. -jiCJ < "dialysis" ^'LaiJi 

l.S J Ul>r'J L_JU.w>- oUlj^^Jl 4 i>-l I'iTj _ <G_JiUj <ttAjJ|j) <LakJl 

iljlt |»W^1 ^hj *. O^J ' 3J5t-vAl <lu» Jfi ,^t <5jjWl jj^Ail lfj|>U 

\6h 
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a"; 



^i UU \SJ y-J la* o? Ua_^J j-Vl ^ L-iaSj ji * M-" 
•j. fl ,^A» Lit LT < U-llk-aij ol^iJl ,» — jxir ui <>5C-*i cM-aJl 
oUl^jcJlj !>u$!l ^s ^JLfcJl S> — tJ> jl~cl ^-^ £.L~x*J.I jj^l 

J f jJIj 5*m**VI Jl sViSJl o.A* o* claAjl ^U^.1 jl ibai <-»>«*• 
; jL^*t a_Jw Ujj * <jV-^ blj* J~« >U» JW <uUc VI 

j^y _ ou-uiir _ Wit, ^b oiiV <>-* ^^"j cij>«i» 

J! U^.* pjCIjS uj& as t V>jJ J>* ' ^^ * J .J sJ ' <> ^^ i c 
«. U^sSJlj >«!l a* Sj^" Vcl^it oU ^j^l J*«.y <^!j -*/ i^4« 
ijjsJl j^c ,y> VlJLc Jc J~a*jJ hjsi\ ^jU- ^4-u' - oL-j>ftJl JO 
, yuJl jl oUlj^l J ? oUUJl r l — <~*.f Jc LLAt. yAj*i U 1^<J 

^jix, b-Mkw^l VI c*««J «L*— ^Jlj s_i*uaxl| <K*iA u? £**>b 
<ji>ljicVj < *£u, ^t&Jlj 4 — ^Uall J-^^xJ tU-UJl J* (JJ>ji *uL 
* «L»J| oUjtO) qu vJiki-V) *^-jb <U**Jl ^*-j^ iS**» o^j p^*^l 

j.i6_5 t (j^jVI Jl rJ_pJl .>* « oUaJU » "*j_jJ«AJI <U>-UJ| ^ Ui 

: oTjiiJl j-ii _ (JJi-l jjs>j < u^j*" >*-3 ' j^U oUiJl 

if* Jj*^ £*■£*■ s o^* - " ' , -»^■ , . c*fc>f •U-lT (Jjusmj <t o'jja^ ^j 
ffA*} L4*i i j yUJAs" ( j^jV» ^> j\ ) V* ) : ijj^J] ]y> oo <>T 

* <usl>. ^.jT ,^c (jvuJj j^jAT _r£Jl ^C li* ij4»Jlj 

< 1 jji 41U- jt y^jVl ^ <s*iT dja! of' JjZui ^j^Jt ^c UTj 

^h ^SJ kl? t~*% lab'jOa U fij|?^ ) : Jjm o Sjj— ^Ai 

• V <»T ( gwg s jj J5* ^ l^ 

1— AI Si ^» 4 *fl*j UJ ^Ji ) : *1\ ^T -jy? s^iLJi jj^ J j •• 

< •♦■•♦♦ l«Ld;j lg«asj Ij^j l^t^ U^j ^« ^"j o.JJ U« 
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( ♦ ♦ • ♦ ♦ U»w^6 »&*«»& 
>-L*U I WJ UmJ) I (ji-o." UuJ o.*JI JijU ^iaao ol H^ (_H a J Jam ( _ f 9'j 

Jjt*! **{■> ^—gM^*) c^^ll W^.c ^,_y« ,}t TV <;,T ,UCxj c^o. l^jj 
jjS. j] "^^ c^ j^- ti'il^l £^, JaJI tfj»*i ^ J' j^>UJt 
^ \^*iiA) jLkXctj l^iniljo <S& Jj.) ^JUl ^jitl <j«a> j>* lSj,^ ^"Jf 

£~S J,s~|_j ^U- Jl l*jLi>'l _j* ^JAll 1-1* • IjJUlC ,_5l j>-Sfl (j"«*Jt 
<xLo»is ^ j^a\Xcj Jtjil ,,4^ \*a.*>- \4> t<*-*l,J ***•**■ W^-*' •^>-\j <-Jj 



fc.) Izj' <*5Cjjiu.oj < ojilj oLcdl "^Jljjp ^i L„>,<il~«i \jjz u^rU' V^JI 
0> <i^'Jl C*cuaZA.u1 l« Vj)_jJ.j 4j I i| l^i'lcjij'j ijl^-jlj cAvUl JL>? 

oilfil CJU*J ( >«xjV <U» jf <S-*« u&fll Jf ,ji- u^ jT Oja o^" l*V 

• ov : o>XuJl ( 65** 1 / W' p Ojll 3S»1i (*) ^ -J^" ) 






M' 
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cJtfl liU • SJj •»*> cA»U I4JU .u&w S*i ti^Vl j-s^Jlj u ■# jftlj- 
of/,» o&*j UjlJLc ,yi <*j-UJI oULUt >&Jl il^»b ^''.fc^ 1 

Jl *aA Ji*. »jU) OA»jJ «_$! UiO*cj jf. sU*JI uO-p JWt <**Jx> 

ULAj al — u^! Jc yA*« tft ^j tjj*&»j >*J' t 1 ^ 1 J^ 

Jl t^JUbJ ^j • lis***)) \^\j\J>\ Jc ^V ixJ,t oUt^J-lj oli'LJt- 
,,J) ;o>JisJ| oUA — jJl JL_^>4 UJki-U) Alt J <_huj <]a^w oU, 

: &°U Jail .W-yijVJ cM*j> J» >JU oT/)l j-Lj 

i^,ji!lj ■-j^j'^ "f**^' ^^ — ^' «J , ^**i i5**J' UsJ'l 1 «iij flil j>>>-^» 



N"\\ _ oU-JV! (J 1 ^ 
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£_iyt ^/jC-**j' .♦ . jJISjJ.I'; jpxij^iyyi jj& J! <U*J.I ojjt y-w*>J . *Uc 
.-oljS'V ^jJl vij4»J>i ^<3 l$*>w~ i»»- ^ jJaAJ! ^_iyf wiJ-i>tJ' 

jj 5 ^* 6 £ ^f^ s \ ^I^.^^"*: b*& '., sJ^jh". v'j^! y^ £.'.*>' u^HJ 



•i/jaj' I4MJ ' *a iJlj oU'IaJjIj <to|.Ai)l -i!_^M J-^'j jI^maI) oU**« 
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^L-^Adl i^J.I J*—* P^ 1 V-- "-J*^ 1 *'> V ' "*f 
JxjJl U-Ty o*Jl 0* ^' ^ ^ '^ ^ V ' ^^ 
•^c jl <^> VlOt liUi <ij£- J^j^ll oi^ AJJj y-455 v ^ 
... SU3J ^ U" ^1 'Sjj/ pU>0 ifc-AjT 

v b.mr Sjdu-Jl cUljj^Jl a^. <-^ c tS^^' L~^ ' L-jyUU-l 

oil cA»>«Jl '-ui^H 0-^i ^'^i .<--.-^ >-i^5" ^ ykiJl <>. 
oU^ilj; UJlj JVi.H ^' "V. ^.^^'^ V^ 1 -.£*. f*^' 
ol^r^JU ot>l-*i)l u* o^,J*J! J* — e-Vl C^ 5 ^-^ ^ ^ 
, ojLlj S^ 1 ^-^ tf 5 V^' c*** i^'u^ ' -^^'J Cil>l^>Jlj 

^J|j <iUa!lj j^U-iljl C^jUlb *WJ.VjA ptlJ^J •*s£j 4 W'?.«^ 

: ^ ot>^» <i>tf J I, J*&\. &)j>^ *-**** 

<4r f u*vi ^ j-l--^ ^' ^*j : <— ^^i't>yVi P > • 

oUJ&il Jc <Uku yAjiJ. ^I.^j • <™AJkfl ^iji'Vl (v) , . 
jM^tf" «U_JJ| £>__w: jl S>k^ \J>\yJ-C*~*y l^Jtiij-' <-*r*tt 

* dA>Jl U^*j'j 



\-\v 
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: Jib U 4*^1 jkUl £\y\ ^*i yi ( ) > 

j^>J) J — 1« ALU ^jUJl (j£^LJ 1 j+**5\ Jc <£j**> (j**!l '*** >•*.'. 

«-**wj ' <*Ul ***'" ^'j^** rW U"*Jj <j-a*>- lil "L.oU- Ujy" "— *^.', t»*^' 
U jjjl a!^» ^lijM> o^-° La? * i-Jdlj *~ai£Jl J4~- lJU oj^, <>li <3j 

J*«Jt l$J* _)*oV 3iU o_j50" ^LJi ^IjflJj *tj>«JJ <~i_,xl>l ^>-jUJl 

* a^Jl&'j ^jbJl _j*j jljjal <Ui».}U. _,>-Tj oij ci« l^Ma>=i) *j ( l$iU>- 
ij*«iVVi ,^<a>tyU eJiUjJl Jl 1$>jJ j& £« ^j-" Zzhj ^J\j y-SiVl 

* ojUSsJl iwi)'Vl **j^*' ^***0 Op-* 1 * *»^ 

• <*Jf|jJlj J-CsJlj ujUl jU» Jl 

<*Ai'VI J9_ja»J1 ^ ♦ Jii^o Ov~— jJ O"^-^ o»wU ^J*"U £* j \S kSj^ 
•JjIjvJ! oijfcj • jjO>J| oJjLSa <9l,<s.c! Jl J>^«Jl T" 1 ^ tJj*>J Jjljj , ^''«J' 
i^ji-Vl «b | j_^il»Jl aljll jf J^Jl ,»-wa4i' j^Jl diUjjiVI jj»i' ^Jl ,_j* 
lo^-uaX*)J «Ui t-ij-ii' "U Jlj S^Ax*^ oU» jsy Oli il>« Jl UUl <U^a 
".U,->i' SUiA*- U»_^>- Lij-Ca ylSJoj <; J'l- 1 ^ ^j^J^ U C 3^J jlw'l 
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JvjM pj J> ' Sjlj»-j <i^ o&*^ tP^Jl V^ B ^ * °V J 1 " a 1 

;u*tu« o^jT ,> ] j^ ijJ * W^ J 5 " ^j** °^^ !| ^^ V^U ! 

L.^U« lj_j*isc Ua-^jJ jjii' ^^ % t Ja pJ\j*&\ o-l* O-Jj' V < ^jM -£* 
<JLx5" ^» Uj£U i5j> "O'U ^j$>* t?^**'! Ja^sJ) "Jvo fj>- ^^assi lil 

ol Ljbt Jis-lta * ^M* 4 Jl «Us£Jl J_>»tj' < *-J^ j^L? 5 " ui->^ C*"""i 

<Uii\r L-b j-^' oU*f <* -^Ji ,> j_^ (i 1 ^' v'_^' u*^*^ JOi ^ 

Oli Ojs-jVI a^« ^i« ^j>b**mJ' Uj < <«Lx <cI^i'| yiijiJj t -uUjJ) j) 

oUji U_jXU 4j_yJl Jib *u*j U <cljj'f ^ • <«JiJ| <o-iU! <**xJl 

U^tUsZ^JJ <»^iJt JU UsOJ >=I»U ^J SuSJU «-»j«» j (j-JaUaJl oUjjf 

yAi\ ^ <UJb jOJl {^Jl y, ^IjiVl viUi' ^ ^Vt J*J ^J 
oUlj^ J^j ^»J^" <JjJl uf* S^Lutl <jj — uuJ\ j|_^| Jc ^^ii j 

_j*iJ j<j p _j* J a*J! Jtjll; j^^ of.^1 Cr* ^*^ ^^ ^^ J\&*- 

^ijiJl ,j* 'oUJ* Lfp' Oy^-^i ^^>Jl Jl l^jliiij ^ ( ]^«J| jjJi*.) I4J.C 
Oljsi>Jlj V.-J^ 1 t)^ 6* '-^ lit <%toJl il aOs-j ^iaJl Jl ^U^J) 

olA-j.ii.il ,ji jac Aj>\> oj^vj ^i fljsU^' <UJLx»J,t Lsjljisu 'ot-J.jjJlj 

t.3ji * J^ uiL<a!| jf (jijiJl oU^o=J l^laJUcij <)_i^aj| jj|_jil ^ 

V^Jjj tjA^AJi L^^^J Uxcljj J^i ^jVt Jc dUi d*i C^^ 1 

♦ MliJlj 



Mo 
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f\j5"\ ^ *-^ a ;. oljLu>-l t$j*i % oi (j^UJl jlaLmJU,. >vJiz«aj i 

j! jJa'iill jjA iju ^»^> \ ^'jlj 5- ^J-5 ^ V>&*i>lj UUi'jl oLAxCJ 

lilliT ^OxX^J • Lf i W1 .^jJJ ^jjj.1 «i»,vdl jj.,0 oj!j>-. Ji! (jLxV UJ&' 
_/*-Vj lioJj- L^As-i j^Lwl ^jO tjsajXJ <aj U J^A) I OVA*-a!l iJjU) ijl 
Li*J j^JJ «U 4j«J|j Y ("IjaII -AL^s vjU-j MJ'li (^^laj OJ-l>Jl ' *'»*i' 

nj* * SiU> ,«WU J4 '■^"JJ (*'j^' .-ts 1 ?^ - ' d^"!- 5 ^j-^f i»f."^' f^' 

^XJlj ^jii\ oU«- (J^J C^'A*^".-"! t^JI o^U-U « (jj^^l U.>Jl '■' »*- J l 
t ydl'j ^jLUAAf ijj^JjaJl oW>il Ac cAj jJksJlj' UjC5CJl jjutj' J! \$j** 

olj-v£>«J.I oj-G>-iJ j4*^'j <L»JjJIj Jj^LaO ijlj i ,kAJ| Jn ja>- /L-vJl 
^ SiJUAi) jl>Vij JailS 3 ^j^LiS ,> t 1 -^'^ 1 ^ V '-S ^J^ HJi^ 

<iLi>V^ jj-LJlj i^'^'Ij. oUJL<ai»l,lj (J)l*4i!lj i_*rU«Jl_5 olyvi^Jl 

U>cj.j.i«i <a»^vawJ| »u.«-Jol J I 4j^.oo| sU^*xJ"! ^i ,j.aA-a?=^M Ul 
<iixiil iljil p )_jj 1 J-btJ otjka- /«^-<s»- Jhi-»J' it>«J «Jj4c OWj-M 

o-JUL«J|j cA— aLJIj cA* u^Ailj ol_>^iil J>i« tb-iUlj tU JA^.vj.i 

< ( l*>Jij ^UaJI ^ji oilftiJi "Uoil^Jlj o^j^Vl oJl\ i_iU»wT *a! "j.« ) 

q<j i_j_jvu,Xj'j' i/jj^JJ e ^ - ' t 5^ o^J-^l J— ?** ilip.1. oA* Jj ' * ^=>Um:j 

cjjAyV .<Lo)jjc cJljV oUr^* L.<3) f J ^ t **- u * W^?*J "Hj^' < ~ , ^^ > " 

JJj^i! ^JJj^lJlj ^iWl |*~i^Ji' jrJ^i (J -dSj^r ■£ °W> (> '■'jT'J 

"Ij^'j *a*^' oliL*J.l> Lie Ijjhu^iJ Jjt>»J'j ''^-V.j*'' ^ij^' ^L^.s- 

tj| i^Jl oLj> i3y CiiljLuil oA* ^i * (( JLaAiA^Jl » aa^I t _j=iii^vu^9 
A>-JLxJj oJJjJ-1 oU'l^iil Jjj-j- Cjlji^i <^aX*-XJ <Ui (_ili I* J sU.1 u/wSj 
^^ i_JUJaJ) ^a 1»JL> <;cJl oUifl^Jl ^l>>5 ^-*>- |»L-*-! V^J^' (^ 
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Ujjj oluJt (*L*c>-! ^ji Ujj^yi 4*J V) «LjIaJ| Jl_jit liUj' ^-a .-UiiAAuY' 

' f- c ^rJ'j J:u»u*Jt yLiJuyL <-Ju'U ,<c J^.) . ,o^t«>J I ■ Jai •y^-*i 

o>>.jS3l x^t- ^jU'jtc JjiLai' £* <i,j^l -USU&j »bt ^i ^Akz^j- 
- drt^' J', ^^ , J**.'— ^4*^'. jwi' i/^),%>^}>3t_jJ.|.. J-UlaJ ufJUl' 

jiu.- jjj tPJkuj' ■«• j^os' jU^'j^'^i :jLJr hsjp- c^» jJUr 

?ijS^Jl aljj.1 Jj>^> Ubj < IJUAJljjfKaJi ,> >AJ| ^. <SUJ| ^ 
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iU u » t-!J*^^* O* Li*,* ■« ^ d qvijiz^i J I ' ( j.m.*-mJ I <U*£I jutx» ^..^^Jl 
,j^*J| O^c^-"!' ^ J*jlX**j" > ^k«Jl yA' «Lal>. (H^'i J*"jJ' ( i ) 

* t^jij Ul*^£juu* Ua.«a tsljj'j U _jij Ul-U y-^sll ^Ja*/, 

> . ' ' '' ' •' . ' I 

*U*Ju »jLJ> £_1jj'I *V>-_ji' yjo^l ^**5l cr* »■*•**!•• I £jj*"V' Ji^* 15* 

4JL&J1 JuiS £lyf (u) 

oUljx>Jl y* <-__ AJUA* UljJ? (-a^"-* 5 ?. ^ W^J oL*JVI v^i ^* t^ 
2>-1ja ♦ cAjLjJIj <cbjJl oVl>« ^j cSj*^ 1 V^, 1 J^-f i^-^V 

■MA 
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jjj i^U,.J i^UVl S-jIU' * — V* hj»£~"J ,/Jl Lichenroeella 

v \j Jiz o-sL <j-« I jj U JJ.^'j <>^Jl o'j-^ ^^k/iJl JjjJi 

L_jf> U^vTj' (J|%li\Xxl! iJUjl£)| o4jUJ fill «js J^lstXJl r-lxJ '^L/jXaI 



\Y\ 
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r 

I^aJJ ^i jj-jbj' V 1 ^ 1 O^l oli UjcSCJlj <Jjj;_,aJI UjcXJl J*J J> 
l^LAJ ^ U*ux a ijVl Jc J*Uu!| ji jj,>.jj! ^i I'ajjj, JU-li" £J </VI. 

_j.e> Ua Ji pA*}\ ^.a jj5Cii «IaU- <^>- {jCJ < tjJ&l JUT (>£ _,-.*)_ jilt 
V^JsUUl <-m--WI Ojjii'l ^i jXi' Ud^c VI L^JUJ IjUjj vkjUi' V ^jXJj 

UJjiiJ <uLA» yVl ' ^i,*cj UjJl&j Uj*J ^jj^aII oUVC>VI jij^j 
'V.^J-n'^" oUldVlj jmUJl ^iy U»Uc VI _^J4i' |J U^j v^*" °j?,j^ 

jjJj uli Uadaw'! J^ill tiUi IL0.4S IJI * l$>^.£ >>^' jt UijUT _^>sJ 
jj^fc* u?J « Jj*i/I i^sa lil_>« uW E c sA J^" 6lj ' *U^J-I (3-^1 ^J**- ur 1 *" 

^j-jjJJI L^aUaJj oj»i»ll \$ZCjj> (j^jVl ,Jc aUicJl ei^J Vj ( *^**'l Uj^l 
a.»-i _jj!S i'JjS (ji * ^o-CVI i^>aiJlj A)jAxi\j 4iJ- l .<2.U U»Uj OJ^' Ol x-*\J-\ 

'■ flj&\ J^jd\ JjA J l J^» 

* t<\ : jJiJl ( jjfa e>\lJd> 'Ja Jf Ul ) 

oL.'s-U.^ilj oUu-jli,j aXJIj jLQ.Ij olojJl -*i J **'' tj- 1 -'''?. j«U!U 

Jf ^l»VI j! (Jji^iJ <Uulv" (jJU-l oilj) 6^ /r^' IJ4; ' eob*»lj <aU- 

<Uj'jj ^j-i* jr J_ ^Si : _yt> li* Jc J*Jl jJjJl • Ux>. ^jVl 
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eUJ5* ^tjjjl ^» • UU *Ll£dl <U-b 'UjJ-iJI oliU-l <! ^j>J Vju 

J«UiJI ^Wlj JUJ.I ^JiJlj JaaJ.1 JaJasAdl jli ^1X*j j? UCs-jl U>) 
< <«j-b U ojt j£) jOi Mile /•J r U-^;_j l>i>,^ fji£+~i OJ& <-ij.w» Uj 

jc IjjtS uj.C ij' 0*-*?. ^ J**J'i «iljVI fj*U« ot ,Hi«» wiUJ5" UJUJ 

ir* u'^h ' uU^'VI JJ u^jVl Jc co'tT (^xJt oUjJUJ.1 ol iSjAJ 

*> {y> ' v_«cLdi!ji «j'ljil ^'j^J' Vj ' J-*!&0-d,l J-.wW o 1 ij£»* V 'l^iV 
j! VjjjxSJI ^ U_jj o' : ^ JJlS Jj-«i <jf <k)UUj JiLoJl ja oj& 
* < • ]jfj \jf jt^aJ UjUU' jjkS' jt <Uujb* jji> ol>'t^J4 jt oULUt 1 

pju? car y$ ♦ <oji »ua i» vi iju» Vi uaj ^jw tftut y j§ > 

J*> Jj^ J»U ,4) J* ,5j(~J "S^M 4 — ** t-i^loi J"Ul ,/A/l — Jic ,Vj 

S_,*Ub oil£ Mj*- • • * Sjajj ^j JJicj Siljl Jfj ^j^-j J5" j^Ua» 

* fi"^ "Hj* ^ Jj»^' c Sjj^-aJU j!U-U « tJpU-) Joe 

Jl « 6_,^>w UTj iAJj'oWU" » jt. \ui*0j VU« J*-jl il « i)j^i*_jl 

♦ ,. \"\AY <v,- oJjJL; <JCU.I ^-^i-}' 
Jl <)>aj.| (j^l.^Vl l^-i j_>« hjki ^a^o'Mj ^^1, \V"\Y <i*- ^» 
o! yijxslj < oWUCII dUi' -j.. y^.U.1 <cjj ^^ jXJ : <«Ji oU!lT 

<k^i^ jUi ji uUjI ^ji >t ji ol£« o-" J*^' oWiQi ea? 



\v\ 
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'. "Mfcroococcus Urea" \AVS <^ ^ ^/ .u jj^ ^ 
^7|.Ul rj.^iJi 61 o>j ^~J cwl U.j , 6**^lj j^Jl ^i*. <JUJI 

£^W"J « Si^jJl V^' » SU«*ll ^J>J.I <v«Ac {MjXi-1 A*; VI UU>- 

-6i -Wjs v YAA* ^ ^i « "Zeiss ^j » ^ ^c eUij , VlW 

p|J*Jb <Uj «jiUM ^ W^J oU'Wl «4* £jj ^jj, YAA\ <u« 

4j? j^jS £?y ^AY <u« ^ • vL^fylj 6^'%^ J»>UI w^UU 

"Glanders f UjJ| ,, yijl <--— JLI jCsJl i^l Ij^sJCJi -^ 

J_^i ji £/" ^ ^iAAT h^, ijhj ' ( Jj-I <^s^ ¥ ^^ j,*j ) 

^Kleb ^AS- £*jj , hj^Jt}] 1^)^50) y^.J.1 jCsJi jjt^Ji f jj^Jl 

* UjoyoJl yj^C^ J— ai ^ 
■i>y^ cr^' V.-i^r' J' — ih**^1 ^i jcuoU *&>*) \AAN <w< a i 

^i JUaa'Vtj oU-UUj! j.|4^U«| CO_j!l eU5 JJL* ^JUll iJjCj < u^J.) 
-4j . .6-^*' <( ^^1 (^ c » •>* ^->»- f 1 * juiU» CjI-CoIj ' r^«Jlj <> l*>Il 
•<i"ij^_} 4JLC- : ^UJl j4*> oj'15" ^il <l»jlVl 6" JJ^ SJ ** v-i^«j' 

• VWIj Vb^'J ^,> :i •■^ J, 

^-i^y JJ- 1 O^'VI J>j£ 6t^*^' OjA^I 6" Jj^ 1 oljJL-Jl ^ 

(J**^^ 6i 6*^*i ^> : -^** i ^' 1 ^v^VI 61 — !^i* — f*j*Jl Oh" 6 >Ki ^ 

<iUi «.«j < < ^-^J' lijii' i-iVy"! i^jxSj i \±5\j».]j Ui'^4>-T j^kj' ijh 

.W.Y 
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<5>^ii < * — -^j** »3j*'' w*!'---' j' 4 ^" M^ ■*■'. "Hv**,'. <-£>^- e ^*^* 
oUjijdo ^«i/vi t?5 < ^ijt-^t j«i^ J,*; - ^jji sjU jc c^yjjJti 

jji. ^jii • « Spore <«jj jf I » ^^ U Jl iiUJi> y>»*x* <2U*-, 

^J*m ^^j^c £*&£> fj^j *!■>* Vj "IJi dllf^ alX) V -J.«U 4*U 
«lJA))j WUII Sjlji-lj p\il jiy l^lj S-uJ-l oj^JiJI _,i_jx5' U-Uc 

' a i ,A ? - u^ 1 si *V W>^j Uwi; *** c*iij li-Ul U Jt j ,j.« ^y^) r _>>«*■ 

£_l^lj oUvjju!)ox\iWu«l U5" ^jcJCJ) ojtUk^l ^^!l Jc Sj-UJli 
J>^l oA* Jcj • (.Ij^Vl ^W. Ujj ibl*)l J«ljA <a^UU ji«I| ^ 

<j.aJ-I <JUIjSili oU-JVI. Ij& (Jt ? vT>T Jt. ^Sf ^ cJLfc,-j» 

V^iJUi^ \j*SLA\ «J*iusi' 

< Uw**». cU^>j JlSUit (_**.-»-• Uj^XslI v_L^uaJ' fUUJi JjU 
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i&-«^>. >m= U» i L-^-ji j^i^c ^ . ^y j^ ojjliJl SjwiJ 
«i„j=Jlj .UiJlj (.U^-'Vl JAW L*.j , Ailj .1^1 l*U*, t^'« UjU^j 

U^ij ^-^Jt o^VLlj Ail j.. l$*«& U J| J^' o^j , t^Vb. 

C-^-r oUwj Jilu.JiUi VJ wJlj JX-Jl j^ow'. .U>*^, 
olujp Votf-lj <*^ r \/l Cw ^te^J ^-Jlj.oUljJ-lj oU'U!|.. f U*-f 

yfi* \#>J\& oJa'SAuj., l^alu*iij | . <c^*» Uaj.f U>>5, J-aljC (j* , . 

S^r-^'U-Ui*-! °yy ^ 'i' **%" 'V' — Y* jT I'l^f-.Ua^c- cicUai' 
a.s-1-jJl jjflJl o' i)j-ii 6^ p-Jai^J Ja**-ui" uL^oej >■ L4J 1 'jLj'lj.Ll (ii^jliJjj 
ii_w» -j£Jj ,. 4#U- Y£ ■>■ J3t J* (^Ul qu& >/W» -lit 0&* ^ 

•^.WjIj^! \jt,jC^Us * j4iij| <<£>. ,^J. ^ic! Jai-I (jvg^J ^Jjw ■ V 

<_*M f Uu*. r Vl. cr i Uslail L'iUJI ^j , ( j-UjjjjsSUIi ) oUj>a5i 
■<JU» CA* 3j,>wa»J! jljilj'. <sJ,| ,-L^Vl ^ U • ^viJlj qUIj^OJ 
IgJJ-ic jiUij LlUU' U_ylXi' iwfli^i) • l^ j f ojU J^i i^jij* ^ Vj^JiSUl 

,£j~Jt o>i5 <JUaIi 0^4^ zVja ^j '< « oUjjj'Vf »' ^jIJ ' <*i*y jji 

L_dlcj ^jVI L_dU e?y LljJl jj«j of'^JtSw CUcxJ yA-aJsjdlj 

iSyJ I4J1 < o'^b j>-~a!t ^a«jj oUilSOlj oUsLaJU ^'UoVI 
oLjuI £jIjj'I a^-»*" J^* 1 ' ^.^J^y"' jJi^uj (j^jVl ■*; j -•»'-' Mi* - 
.j4»,r ^di jUsiSflj jj-iljiVl £>tf LjJl ^j:^ UTw ^iJlj oljJ-lj" 

f lk; ^5 I^ju) o3lj>Jl -k*J- UjI^«! ^"j -<J.| \stiJKJl 1 ef*f" J— Ui' 

< JwiLzyl .^i jjX^J.1 ^»«JI ^i_jj' U — olj ii y*iJlj — b jc£j! _/jy 
_ r iXiij _^ICzjj ^jVI A* ^ji o^ oL-**»'5ll _ liUJU U-j' _ o^" ^»j 

•< u/^***' *«> 0' J''***^ s 'Vr*? t^'*' 1/' * * *') •' JW-aJ^aI'Isi-vui. 
• ( JLaL^JI ^ oy-^* U* ^ c5^- )' VA ! j>^-1 

jjoJb slj^itl! ol'i'l— *ijlj t-JUnWl cu«U o! Aaj ^'lijl jj4ll i_**ix3 

Wi 
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s\£\ JjA*1' ^i bj^Cjl <''AP.U". i^ofyt li^ .uUj'VI -ij*-J *U>y .-. 
>i'\SsJlj iJj^JI oUUuaj tSj^'J u**^l •*?■!& °-{^" J-***wJ <>>*a«Jl 

• CUi jtcj <cOU!l 

U. LJCc j*i*j' objU^Jlj b^xCJl l^jp' jjxil oUU*Jl "j-* „£*T 
,Li>->. i \ j»J»*JI jljii' ^ *ij.uall ^,Ua o~j qUUI * j^^'Vl oUUl ob! 
• •Ujj^'j islkil (Jliu. <> i> j*ijJ| ^Ijil J-b>«J j^Jl ob ^kijJl'j j lj_/iCJj 

^L^JCIl l^iflbj *bV ^Ukdl 4itk!l ,y> ,l»j*- pWWl.eA* .j.<^uw 
.JL-^jJuiJ! $ *Uu?Jl cjjr^w-x! j?"-'-'/^" J^**^.'^ ' AiJ^'j .*s^"jf"'j 
i_ab-^i At-1 jj° l*i* * . *Uj <uL>=jos ilj,« ^ <U-L^Jl aj'ULm^o ' ou_ji>«.'»j 

.*a« « U>;!t )) "WJ" **—•£* "^V * *"»*"■! ' » l*-"^ 3l^ll t>J - « • <js*_^*j' 

^^.J-lj ^-oJ-l » oUJi' OAX^il obUAJ J*AW| (j^A) .(j'OJ ,' „K j^iA'-^Jl » 
oU^jJU <)_j*iajl il^l (JXsitf J^XjW * ((' "t^xiU-l jWlj i_»j J-l (j-LvJflJ ,j^J 

„ Sale _ cr .J ^l^-VI l-i* * p >ulT "<^uj I Jjljis-VI "J.* Icjj Uj^XJl 
.ob"l_*JI oU fill ^ yJU* L^f'V-J ( -^IWl -,>« It^J J"*** 1 ' S -*"^ 

IA4! _ <>b>i« j<j < l^«U«w>.i , ..>'U4 -^ l^u »Uw"j^ WU-lr. <t*&l4l 

*** jt <ir° j^b r- <ipl ** tUi^vui'-^* * -ji^l 4J*a> jj,« l$> U> J5"f-Uj"' cAf 

olt)y>- «U» ^1 «, «j*ls!l. » oUUc \jijj_ oUUV ot .Uib 4^J 
^>^ o\£ij»- "j^, ( oUvj.^fj jjLX*d\j "LiUjtr..) <Jj-»J' ."jl^oj^f 

ijUJl oLW j£*!1 Ic/^'.^l JJjB^Jl *2<-Ui,*«> • ob jl»,ftJlj Wj^iCJl- 
^i«ll ys'.|ij»j , 1^4 UaT *U--^c«4*4' <SjaU,Jij'.<U«]9j <**Jljj.'»Ul 

J-U^? objiXia ^*1. yj« • ( iaTj J^J =.l*>- ) i) « U*. » <*J^J ^i^l 

f »j.jt ojj £ &j> li^^'u. 131 ji^.b'jk^uj u*yt (ftf cs^\ 
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• ^>\jS jv*»"j V^ J-Wb WjJ J^T «J/m" Wif j * yicj yiil JU«li 
>-U ot^Jaij y-sUcj dUjil J>.y L«t <*jSJt Ji \yJad\ jljl) JW 

_;AflJl <UL-$}| j-ji^jJU' j^u*dl'j -*JjxJ1 t/V^.^ 1 oliLJ.1 JUoi 

* UoJt V 1 ^ 1 oUJlftJ jl oUUJl. 

rL-SjJti -Ul^ll'j j<&i'\j >i2Jb l**Jl <y> ,j,A£eZ^ oi : «l«I o)j?m>.' s J' 
.J 4 *5^fej ^ »Jft« <£JLJ Sj^jaJ f UJVl ^ ^ «i1j ) : f UVl 0* fi f 

•UtjJt UfciAw iiC** J^V «^^ jJJj^l ^tLUl slJjj! ^ u^Jt 

**«>. ^ C*l*11 tS i>*A*Jl slAiJ) J^*sX>J t Vf** 1 ^W°J '*^J ^j\JJ 

!5 j^b v^-' 15 ' °^J ' J"^ ^^^^ ti'J ' y..j^^ >^ J 1 oUJvi. 

Oj^ <$ jK«Jl .? I jil (jioyj bjCtOj f-l^ ^ !>,l i '^'U' <U«U« Jj»U)' 
• ' V»j^"j l&^tol "*i>jJj c^J 1 ^' V^- 3 ^' *l J* J>' 

< 1,^ dUi ^i ^Wl j-a»>' Jji *^J "' ^^M 1 ^ JJ <J^IJ a 'V , <lr" '^ W 



NV\ 
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£,y <^ u- « J i J 4-' j'y'Vi o' UT • ^j'Vi <» c^ 5 " ->*' VU-»b V-' 

bUc UlT jl l»U>U ulusl lit -U j^ 1 >** ^**J ' O*"^ 1 . o\Jj& V U-Lo- 

JfUw ii^*-! ^>Jl <lUcj (jjJl <ijjw ♦ j>J| Jl ^j ^Xm VjU 

jiij tUs-Vlj jj-^V Jl Oj^i OJ-*--^-l el iJaili < o^u^Jl ijl—^o'VI' 

Jx Ojilj ^Aa^iJl y^ai ^J _jj ^,-ijSU 6JU1 o^* l- 5 ^ <Sj> ' <U*i> 'jx 

!!! 5 l«J ^jiAmJIIj o^jVI SUt 

oUJliCIl ,y,j ^iiJl ^*>1j>. (>= Ji! al-ici Ljjuj < ^ jj* u^*ij ojJl« 
{ja L_LJ| <U£!I oUoj^Jl ^C«J' \±j&J\ o4» jjiw ♦ tS^i-'Vl <J-I 

• <i>^-b ' gs^^" : W"1>*- **£**»«> «y UU \jji <-**tij <ijxJi 

* ^A*Jb offcJ-l <IU1 Jx l^jjui JUJUj , L^lifLi) O-hiVI Sjaillj. 
uy.J ' <W.U*»j SJMc VUsUijj < ijfjf *»_^Jl ^jCSSu gj jit 

yiuo jj >kwJ;J < ji-T u i*; _j*j o^m W* ** ? * oil yj J«UsJ' l$fcl_yt 

• £Jtt 

j4_* ) ^JU^II J*UxJ)j **>Jlj V'^l c^'-> Vv^Jl aljll' 

* Sjlj>Jl oU-jij ( •CJij Jk »J|- 

« U>" <u XA- IB>£. i5j+1 *L*ll ^ *rji jU ti^jjs^l ^oi£ 

SjUI *Uj J> ^Uf < ^>Vl jmsUJI u Jimj ufrjjJutih 4^*5^1. 
iJUVj V*.Wt *UJ 4^ oU'Ull J^^e*. • oU*\X5l ^s^. ^i U-t: 
• ua*»j jwc <i^j ^.U j«t ^Jb oUljJ-l 

U ^w U • JoA^Jlj Sjl>) ,y iJU-oUjj jjfl" c**J- VI j^UJl' 
< j^w ^.^syi <> VoU Uiyl ,}! ,y c**» U 'Us-Vlj sU-l Sjj3 

^^UaJI /jj» ^a_cj i^j^^uiJl Ju iUj'Vl i3^J' > oLjjp'i 1 ' <Jk^.lj*' 

NVV _ oUiVI JJ^ 
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( b.j_ uajl J^jij J^Jlj UjAJIj ^r-4-Jlj <U«Jlj f-^jJl ) V-M 1 
_,iLOj «o _^.^' »1-ic oUiJl -j.« l^a£J| 4^.U j| j Jil&" ^ Lf»w uA?*^ 

elijjl l-W> JjUU ,_yi ^JiiCJj ' JJ-i-H ^ <x^i|j \-XAC oj& ts<*- < C J^>. 

W £2^' '*'£*«*■»$ j**^' °^ W A' o* "Ujbt oU-9-T <;vUJl oU'LUJ (••-Ui' 

I^Lwjj 4vJ^j--jjZsJj\ ^Ijiu L^Xj^j' iSJ^„ ^° (j^jl ,<* "UXjuJI 1 J^y-flUJ.1 
iU wj (j^jVl ilOal Jl <>-U OJJ L?j="Vl J«sUl <*'jjJ 4j-Loo 

jljlU ^Ljlc JyJ\ q\ el-Ur ^LJt ^fi o ,*>, • ( ^i'jj! ) tJ Ju>-jjXJ 

< ■JvdJtj jjiu-Jlj |Oj>JJt ^ <LJIj..«J-l OUjj'jjJI ^C (=Ui (jt Wi ^■'■J&wa 

^-sU-l £_>Jl J^aJI gjj^ Cf L-y J^ * tj ' *^ * V^U*>4j Ujl^l 

* t y'l'>J*'l ^**w*J ^^IjJ cAw*** 0«^42a«*> 

J_j>. V' 1 -h" ■ 5, ^l f*\r** ' (y 1 -^ ^'J t/ 1 ^ ^ ^ c ^ jJl -^-i ol 

j^UcuJI ^ oU->5" ^jjill Jl oUJ*> <U>'U«»'Vlj ^*»lj-^-l oUUJ.1 

• IjUi Ijuly JL^I ^ _/>" J3 <ij>ii SjU <f! Jl <iUiVb 1 <^cuj Y 

<ii_\« jjwji £° j-«VjcJi -jjai*^" <jyji ^j^j o* £,tyi ^y 

.•JL* ^ • l^i* »uiuJ'j oULJl lt >fl ; , > ) s\ja Jl UUI <U^».«j Ujl^i 

\VA 
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u ,w ji-lj < Nitrosomonas ^jtjjjjiJ ^^i 4>.|j £lj»Vl 
.•oL-J^uJl jc ol^ji U^j > Nitrosococcus wjfjTjjjjZ*) 

\V"\ ) 4iU> + >U + JJjV ,j-a*>- -<■ • (Ja^wJ"! + jiUSJ 

* ( b*- 

"Nitrobacter" jS\>jjjJJ\ W^ _ £ 

• ( !_>*^ "\A ) 
^jW V l«l* gJ^fl* ^sJ! oU^Jl ^j, • ujl./^ <~U*Vl i>U*Vl 

• UaIjJ! oUj* *a*s ^j j, ^ijjjj l^U&j g^jj ^ 

A U • "essential" <J i^Uj\ ^U-Vl ^W l*JL* J^i'i 

i> "W^ 1 a^^*^ 1 pW \ujuiCJl ^ <ajU>m ^1^,1 , : K"..m." 
Wj* ^.j^lj jjUJI C 5U! Jj, JawVl V^J^Jl <>^l a»j- 

t>' U tJ' '^■V W^l o^UJVl V.-^l £. , -' i ' ^^ * cULJt 
e^ 2 ^. v U ^>Vl i>aCJl ■ ^Vl i> - <^1 iLU^. _ Ujjs5CJl 

^v < \ 
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oli'Ldl JJJ*- d_>**i J^a»»)' o>««Jl I -A* 4/9J < V^*'^' t/^^' 5 "-^ 

^il^Vl Jc <>^J| oUiTL- *ja_^l|<} <5JjJl V^ 1 oUjKJU 
ujMI oUIj^j jlwVl ^i S-w-lJyt V*M cp*U»-VI * W < \ t>> 

ur* cA^" cr^' ^"'j^'j oljjj-lj oU^^ill l$JLe ^i U-uU^ Uilj, 

• cr'j'Vl i> »U-I o^'Vj "Li-I oUllvCIl ,> S4>4»- JU>-f .jjfc' tiUi 
Vwj -.. J*i ^ o_^« ^pisUc oljj \5j&*t ^i* 1 * - (j*W i$5 (****■ of 

0/ (jl O^-" W>l ^" ' "Uix-ifca «U>L* CjUjIT jU^-f J s**^ Ol^o 

o! -by <~il oUllXIl (.L-*.! 6li l-V ♦ ^jVl jT »Ut /\ M_^Jl ^ 
d^JI UjjJj jl *U.) ^3 ujjAj <kw &^j* Jl j' Uyvalic Jl JJL>»xj 
^l^-t y Uutl IJj» • oJj_a>. <->■ oUj\5" ^Wj-? ViO* »^ J 1 *"^ 
q^^^Xyij ujJj53b »U.l ^ jXii / oj^l J ^j^-l oljjAlb tJjjp.Lo 
oJ'I ,y'j£J'l' £.lj*ll O - ^ WUj j <*^J u? Jj < <iljjj tiwri^^lj 
ojll J>o <>jjj fj^-"i oljj**JI 1-^* * t>Ja- jjju ,y'j-vJl £,'j*il Jb 

«U_j-^iJJ f Cm* Jl ^ Jl C**a <j^ JJW v» Sal* Olji 0* t^**** ' o^'j 

i^^Sjj J4>»>' ,> •Uo^aJ' l«j < 3j jj-*Jl #*i* * *lj*j »V» ,y V^.Ji 
SlJ-l U>'lj ( Sjlil ^ c*m-J SUl jl Jc liUiT Ja3' < SjU.1 ^ J»ij 

ajUSJ £JS\ ^y}\ o^U.1 ^r-=>U* ,> jl*U", ^xll ,^* ^)IV SiUl ^« Jc! 
• fUiJ' U <U« jw-aij t-jwiUil C*3^!l ^i ejU&>" i5All (_iXIlj ^U 

^^XJl ^Jj < SjLcli sU-lj Uj Jy** «i\X\j 1 sU-l -UjU SjUU 

I4)! • ^jjJl -JjIjCJI 1 fr^r C**i^> OI'J SLJ-I.jioay y eillli' - U~>^' 

\A- 
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cAJfli <j v^O' iS-Ul ^>! ot UT < <Ujj Vj <* y>' V> i«* e^' V 

tjjw J*Utf o' £«J*£«J ojuw' f lj(>-f Jl ojuftl fW^tyl Oi*«'j !»-*&' 

V^t ^ • llW 31 ^^U^J! .y (Catalysts) 54c Lw> J*1>r 
^JUoJCll JcUxil ^ oJUo bU < eU^w' V Wtf y> Sa^U^a J*l _>c 
J«1&jj jjUxi' JW <^>- U ^cxSC*.JJ £)j>h * Uj^>J ^*^ a W •F (J 1 *" 
Aak>« £,!,■>>' "^ ' *-??h °2\ji>\ Cf* J^" ^J*i. ^~° M?,j* o •>&' W 1 ^ 
^L*.? Jl J oU*£~Jjj Jl ^ oli j-io Jl oUvjjJt Ji.**J c^*^ 

♦ J*JU*iJ| otJ*c 

V-U «vjUUJ <u»tlar IjjvxSCJl f»Uju*£ o? v-'Lw-f OUw'Vt ^JaiwJ; 

if* t'^' -5^ ***'*•"'•'' ' ^J^ *^ <> -5^ t^J J*** J> ' jUil ,> 
A>- Ms JJi^vdl <-**Ji y ' ^JT OtA>J <»*J <JA»^ ,^51 V-*-^' 

^j^^oj j.j^vwaJI; » ^'^»-! t^»-^ tj*-S J^^ t^fr^l J' 1 ^-U-l' 6j^> «jO* 

• JJUdlj cvOAxJl ^i«S' ^..^..A'Jl <*if * i>-jJliU t^^-'Vl ^tjjf uaM 

' Ji^i^t jjrtf^u i^Jw! tJ-j-^" ^.j-wij) >*J 

<ij>-b ' j>*— ^a)1 ^« J«Uxj ^1^! jJU*j < j^lviJ Jl jl ^v^j^ - 
yM— *»-fylj olj\ iJt ,jj> Ja*l>- JA*»^II pU»* ' 0>j*5sJl £« J*Uxi' 

• « *U»Jl » jt-v^, e^i^C vi oU jX« **l "J^ ,^*J ' v^>.jjiiw V^n A* ; 

U-j^cdr of U5" « U-l » <J6i< <ii\j» c*-*J Jl>-dl US', ^j « JU -Ut » 
liUb >* JUoJl • J^Wdb f J4JI ^ SJ^b <jL* ^ VUx» j»>1 ,jx 
Wfiy* JUoJI 4*Uj • ^ij^lj SjUuJIj ,.)jaJI oI«U»j .jAUC-'VIj 
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e_jjjj ol <j£*i V*^**w» UjJjijc dj&,J < W>j o>»urf» c lj^-l (Jl _r*^*i 
*l j*-'l ^ ,yj»- J.W ^ J *«i «^ f-H^f^b Jy.J$\ ijh^ '^ * C^-^' 

«Ju>_ UjUs- * « ij5j»-^l *^ — i«JI 1) oj&' Jj«V* v_^LJj t jlj^JI v^*-U 

£J>- ^-^ J 1 ^'W^ 1 Ji^* tf* -M" t'j^J *iJ^O ■ il * !Ur J 
jjSj ojOiCxi tU.1 ^ v_jjij' J&\ OLf^il jjxJj SjljJ-l (JjiUaJlj OljUH 

• oU-Jj^Jl Jc jJ^j <c^*.* _ > 

2iU» <0'tjlcj < "Putrifaction" ^l ^^^j oU-Jj^Jl JW 

o*J o^._$' -wlf! tfljU ^Ij Fermentation _^J1 a *,^i 

ot JvvaA? U>l ,}c < "Sepsis" ^4*Jl V-** tr-Ul (>«jj ' A«iJt 
«<«rUJlj >J-I >J* >AJI tb j! l^*^. eSJ^ J l J- O 1 * 11 C^ 1 ^ ai;i " 

pljj'Vl' liDiy L^jj J*-ji' UT ' °^ JaflJb li>^Jl (> o^>^l -»•>•/ 

oUlXSl £.1 j?! .y £> J 5 " 4^ :l * ^W: * , ■** :l i*^ I!J, °^' «J* 3 ^ UJ,; 
jjlrf L. j^i 0^, ^ ' -^^ <J r U; - J ••5 Jtj ^'-^ ^'^ iV " aJl 

NAY- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



*Ju+*a! objJa^J ^i-2*^ J' <t **»' J j" oUflOl ^J. i '.uu Jl <iuiU-l 

Jl 'LX*JI yitai Wo U« Lji^v-aj' ^'_£*i Vel_jiJ ilL* jfj ' ^SUs^el 

"fission fungi" >u.^ull oLJaAJb b>^Jl <«— j" 
_ j«U jjdj pjiu oJl b_jaSJl J! UjUiJI Icljjl «Uj uli tiUi «* 

^iuJ- i'ajjli bjcXJl {JyU < jjJLJLJJ <o-J>l$Jl (bauilli) ijj^aaJl. 

^ J>Vl £>Jl J^JJ ' "UsUIl S4j«ll vJlwa'VI <>« LaMTj dUJJl 

^'l — ^ai-l <jn oUlj-^JJ Coecum Jj£ Vl ^J.lj JiJUJl ^i 

oi_* jj».j VjJ * -U%j- *Uii**j j] l^u USjUxa j~**tJ o^J^j 
JjTU.1 oU!l J* i>iT ViU jlj-Jl ^ oo->V *Uty ^i U^^CJl 
•^jjXO^Jl jU.fl Jib 4J .j^m* ^>ia; alj* *j* J^ - Uj ^i» jl j,p 
jU- _,* ^j^l j* £yJl Iaaj JUJVI Ju ^UxJl |JU» ^j jnJ) 

^* JM i ^ jt-JVI £° yijUiJ' ^1 "ii^uaJl bjl£Jl £ljj't <y 

iilUl sljll J^> ^i yA^j "Doderline bacilH ^Jjjja y-^JL^b » 

' ^-j*** 1 ' «> sjuji ejyyi j* i^iUj ^ uu ijja y*bj , ^^..jf 

>W.I ..Uijl U5U Jib ^ oj^' • iU* Jau-^l JcU' ^ ur 
"o.iU.1 J-^j" ^ ( ^,-IjjJ.I .LAUI ) J^-yLLL) yo^T ur J^jUl 
■ u ^" ^A^-l *iJjsSjJl frk** Jt^l »-*•>« Jl *Uult Ia^J "UJ*«J| 
oUJIXJi -^ Uu. \jjo» Uiu*. Jw>ll J*w .iJiJi eUuili y^,^ ji Ai 

• Sjl ^isJl 

>*- <> u&j ' eujji ^ Uut jjy ^i 5^Uii ^lyiVi <> 
'IjhsJI (> UUU «j->*. jl vv^UJl J! JU ^j.' . "lactose" ^Aj\ 

jl « u^JljIl » jT f ^| » ^^ f\y$\ dU^, ^U- ^ J| J^iJ 

UUJ> ^Ul ^, ^iT ^ ^l^f ^j , ojjijJl » jf « ^b jjl » 
J 3U—aI| J| ^^ *L_^Vl oM_xil • y.oJLi L_^IOl j? <***J\ 

' l iJ^" t> ->' ^ U ^ il ^;.> ofc^i ji ^j^, u* <AJu=m i^ut 
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Colostridium JjUj bacillus felsineus Ji« u>^Jl Jc J$> gj^f 
\jjd-) u Ju^, Jw jjU ^J\T <Ju^ s^U ,^xCJl • butyricum 

jUiil -j^ u?,^ <eU-w9 ^i U <*£ji« c£*£<JI JJ^i ^i* - ' V'W 1 '' 
"tJL**. (jij^l tJ* 2 ^ ^-i*-<^<> <UiUu!>j Sjlj^ 9 ^-jJ'Wl >^>J i_*a^XjO' jj-A-Jl.} 

* A^^j^n 4 M c\ l i ' .ni 7 ii<.it.q 

<*>UjJ1 olJ'Vl y-aA^xI <Uiljlj v#&Jl J^W v^iiS' tSJXriJl ,> 

<cU-^<a ypAS • C)_5^-lj OU&lj J^W ff**"**Jlj Jj*ll ^ J*jOW ^Jl 

<jXjJljl ei,_J* v ^o vk «*j'j ( <J>UXdj <IW,I UjCJCJl M^-it (J-OW (*^'j=f 

< JA>hzLI { jc5L$\ J^ai! cJjW>1* oV^Jl ul'W' ^j •**» i3-V" ' «jOa*slU 

•U..J n^wi! <J_)*yj J=uu,<J a? ( ijUJVl ) "VSjjSjJII J»^-i jj*£ l«i» j 

• oVUax^VIj •*JI.>«J! Si»uxfl <WU3t Jl -Uj 

,y <*U <i>uic oj_y j^jui' jl 0^*i l?^ 1 (Sewage) oU_jJUl J (/ « 

•LJL^J" jil_y» *W-u IgJLx «U*34)t oUJl£Sl *x> l y>- <<wlj ^tj^*-! ^ 
<UEi>.j J^i ol^JUc l^Ji* ti^* ^ ' tiUi 4*j JW> V tit V^ 1 

^^ £**>*> "^-M^ JU£)I «y> ^j^« <JU*!l iX*j' i^Ul ,jii»> ,^i 
o_j& 4* jlii^l o>V> <M £;^>w * <_>yv!U!j <JUaJI ^il^'V 411 JL»x^l 



NAi 



JjX\ 3 £>UUJl$ J*8*^« : JiVl J*a*J» 
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CiUilT j-j^iaJ 0-<4« ' " * *^J3 \jJ& ±\y> JjVl <«Ll oUllSJl Oww^a 

• t$*i J**j' jl ^4*ic (jAjjy U^fl 

♦ \^J>yj u^jVl Jc SlJ-l jj^Jaj' ,^i*» y> li» 
■A-ju VI yAjVl J* j It br U? U>4^" Sj ^ ^^ L<1J ' \^ ] V.^t-" 
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^ dJJTj , ,j\&} V-^l vi^>JI ,/j < <uU u^bw jjl <JUc 

■^ <j h -%£> i> ^ £ri ^«* ' **? as i t^ 11 • J '^ 1 <J>J < <^>s 
gitf of 0^4 V C UJI S^ ol - &* - ^ ^A-aJvJt . ^jVl 
q«J ^V M« oliM-j^VI • UL!| oL ol o^i V jyUl 01 j « Uj> 
j! f*Jl Uc U**. U^ tf" Vlj < <ejJ 0-c ^ji? f -jJC,, ^f 4^. 

js o\ jj . ^ ^ o! Vj ^^ ^^ ^ v ^^ y^ 

* if : >U- 

Oj_~i.lT ) ^a^. Uw,- ol U«kx_^| Uj , ^ U IT U .j^*. 
WLaij ^l^J" uU 4^ # LUJ, ^j^.; ] Vj < ( Mi, 3j~£})j, 
)U&U jl < JjjA j&j jt i^ ^ u f Luku.1 Uj , <>.UJ JaJo^xJlj. 

j^.u J4S, oj^ ^jVi > »^ jr oi eui ^u. oi. ♦■ iji^ij 'it^- 

^-•^ ^>„ Ulj . V>^ Vj ^ji ^ ^j ( j^ tj vU ^j. 
«>i ♦ dLA o^ W~ ^ Ui3j , j^Ji j^ uj^ fJlc Ji'li^j, 
Jl <^ s^U jAi^y tj , ^, Jc ^ -^IT JT 0> p of u-ujl' 

* j^]j c*\ji!\j jJUi-U , oUXJb f LJi' VI (JUJI ^^Jj 
, UaUi U.U l^U*.! olfjC Aj ]jss <J.| cUfUJl of Ui x _ 1. 



\AV 
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■-• C»A-_ui <( ^, , , j J OwU JJjtJ LUu ^ O>5o, -*.>-A>- - ->■ /fi^i"* *-vu>«i 

\.v.^J £_j^jlj <i^U < <cjj >«' Vj <*> •>* >«j l«i* ^iw Vj -Uai- jr 

♦ Sail! U^> 

.,^.=- i^^iuJl ^,Uu!l oV Ua- j^j • l*>- ,y oj&i *»i4». (jjtf" J5" 

.UjJ .A* ^l>«J oljU -Ci jV *U>- jA_3 ♦ <U«U- oj\j- jJUaj JJUeXi' 

.^aJlj < j?lSdl '<JLmJ ^jfcd WA/j W ^» V^l ( Wl ) JUUxLl 

^iilS! jj.^Vs- U.>- <Jl • <A>Ub<j *btj <UjJ ^j^ii' ^ydlj < << j'^»- W> rtJu^J 

-O* -t*^" <j* ^b-^J Ul* IjJ^ v-wdi - y^jVlj ^>Jl Ulj C*i"U oUjIT 

_JI UUuJl Jjp»xi' Ij^jj < •Lj.aaJI oUJlQl UUu ^jaUj' t _ s 4i < oUJU*!l 

< J**i'j 3j9m,Z*» d-Jw'j o4j«U-l CibjWl UW U>Jl I A* ,j.aj t U*. 
,y-»*J »-J&%>j *Jaj Ij^Uaijj \4HiCilj l^J'lTja-j Ubjjjs? J5* ^ ^j 

• JJU-I Uab! 
.5-Ut>L-All 4.z*ii' _y>! yb L»«Jlj JjU!| ot»tj 1^1 U *J <iu*-jU 

• eJb-lj LfujJ J>\ »4>-lj ^Ajw jJa^' 

«.( jwv 2^0— mi .till C» ♦ SJ^Ij ^f-t^" V1 (&&*> V5 j»XiUi> U ) 



\AA 
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^S-Ut <j*&l y-* OJ&, tji a»V uj&l ui J^ As ' ojU-I ,/* t^ o^<J-!' 
_ >-U.-vJl 71c tl«,^Jlj Ljjja' i^Jl ^j^jVl j<* ij^J-"' o,j& o'j ' < ^ V /» J '' 

' «liui« <S_JJV> t5_p-'Vlj I <X*UMA <oj|_J* t<*«lA»-l tJ^ljjJl {/» O^Cj*>M- 

Ui\ vi\Jj tfU* V 1 ' <^' ot !*&♦> U JT Jc cwiS jtf l*tf" ^ijVJ 

iJ3l>Jl Ol * !V Li*> l^Jbu ,Ji& J jl U_j>- Cj^L Ig^uJti kc iS &A>- 

ub>uJ| oljjt civ Ujljj pjA^-j ,>*j fU- * ^«t oU»l#l aUc? ^ 
OJIjaJl Ia* • oUjWI osJj U ojlj^il Ia* jfJoj • \\Sji) oljjtj ; 
j£»i ti-^lj < oU>y^!l t ^LJ <j jaJI jil f**U* 4»4 •>* — Lajf _ 
0^ olj < 'UiJlj i)>LjJl ^j 6ljA-Jlj flWlj ^iljv-VI o! <u ^ jl' 

^*J^** t^yj ' ^iyi *>^'j < ^poj'Vl Jc sU-| »U> ,>« «U>tj U 

* UJtjXJlj J^ 1 Jl Oil j:U>-l: 

u ca! U ^ dj\jzj c oiUil JJ ("ji^lj ^Aixjl oljitj \UjJlj ^Ua 1 !) 
uU^>. £« ciUi ,A*j A>-j>i^ ^xJI jl Ujj>-j (JjUJ! - <il^ll obJWl. 
IjuAJ _ oil - c j.U ,...^ Io_a JT • oVUto-Vlj < >!j*Jl' JQ (3-j*i 
<)Uj f>j^^j < l^jlc U Jf ^*tj t^jVl j«! Jji, Aw yw« liL«-j. 
o^j - £>U]I Ajii? Jc SjaSj t^jWl JJ&I <; ^JU Uj UJLc^ <*Jbi 
^ 0^ lil UjjJj ojj^ jiH <;(ijj|j s^L^Jlj <j^-^*<J-lj ><azJ! |Jl* 

oiL^Jl jJUJJ ^iuj ob ' uLaj UL^ac o^J iM A|V 4.JC! • <j^^a«Jt 

a — ^\i!3 fUiVtj jJ-^Al £)Uai! «Uj'VI - *U»Vlj 'Uj'VI J* ij^UJlj 

♦ Aj-uiL): 



NA^ 
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. <fcf oj&i \~JuJ \j'. J * W*^ 6 ^o o*J^ j>.^ oj& iM v^"J J^" 
^ma y* U — »_j • UJbj >UUi l^i <U*c jt ^*U «UjUj u^' u'j 

■«iJLaM (jJlidJ 0_yM ijljj < ^iljiJl) — oil — oU*o'VI jJ^-l b 



\v 
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V 

^\j^ja^\ a^J? CjjmJ Wh\ "t-w {yt Ja*~«Jli ojTjl V fjl ^ 

Lift J-ii ♦ o^'VI j»a«>- <-^Sj ^ J*-AJ' ui <j£«J ^ (^ <lH , J '^' cr* 
0.A4J u' ,^'j uJa" *2»^**^ c^^-*^' ViO^' li 51 J*~J i£^' f t5J^' 

• lijt. fji'^i (xA*! jl_5^> «U* *-*J'A'' f ^H til****!' j 
^^iiJl "U**.! U Ifl.Anj A^aJuj < Liuw l^viju j^ujb o'j^l ObT 

: jjisjil 'ijy-» ^jj> N V <j^fl cJli lo^J • j»-^l 

• »-iUVl (J^*JJ iSj^^ J-^^i jj' oj^i^o Ollj j»-J CiU jj!j 
ti>isi| |JU oTjSit ^-3j ^Jall ^i |»^Uj V-jJl o\iLJ.l <;^aV 



\"\\ 
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J^^i <>-jU. J| 4\a-\i ^ till JA^a ^jUjjJI AiVI «j5 vij*i V ii*Ul 
ijla^a j5L- jl ^U Jc ^j*»«a C U.! u^T lilj • IIS' -ui Uj -UVI Jj*J 

♦ « p^oJj «Ui Uj *b't jT » JltoV ^J ' *^ VoJ ft^i" "UVl iM ■Ali ; o- 

^i *l_j^J| ij»-_jJ J u*Lusj Jlfl jU^Jl ♦ ^fjr^ ^-A.-^ 4iCjS 

C**»ij»"l (j-« "Was J.C O ii lil <Lvad— o «..»,wj' V LoX-J t <U,L*.Jl <G'\iL*a 

_y»J jVjijVI j 5 ?*- (j- <*i»J J-^JL-ai' V viil-lT • *~U» oliU« Tub 

sJilj* « u>^«^l "*•' » U> iJJ-'J Uj^^"' ojj** Ij* N ^ <i4 "*jVI o-i* 

iA^j** c ,_5*Jl (J-vd) jT-Jb > J-^a&dlj jt...... i . :.' Jl -0 o^aflj ^.j^] iilll ^ 

<j* oT Ut » : its* Jjaj • ^j^l J^ o^-"**"^. "W 1 ^ (2 ^" J' 

oUC« ^a U-Ul _ ^ji (■ ^ ^ ^ J>.! ^t ( ♦.♦♦♦. p£&b (**j/># 
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oUjJ>&« ^i -UIjij JJLujj ej&i ,J-o-*iJ ,^'W.I jJ-^j, iM uTjaII \£j^* 
•UiT^ <jT J«U«iJ lJL^J _ { ji-\ Jl *;^) U Jl -UujUj J-^-^J *SjS"j .iJil 

t &$*! <J6\Jh 

(^fiuj 4jLcj fLXj&U ^jlb^i' ijl a— *A«i'l j^xJl <^»wj| v_ju|j]aJ| Jm 

^ .U.I ^i <jliVI • »Ui ^i &j»*i ^ tj* <JlLJ|' <_4T : tfjf 

♦ £„ilj <!>LJ| i^-lfj <^.LCJ 1 „.U ^ .uuJij , "Solution" 

^ix j.C*Jlj rtii! T^,iu <*.U Jjj LT oi^ui U _* Sj'^LuJi : UIj 

0_>Jj>^j •U'jL- ,jo ^xUj <jkJl ^i "bLXxJlj Solute J'ja! 

• jkJJ oiV a* La; 

u_jaku oUill 0J4; o>oJLSJAl Humus V.jjjVl oUUl 'j.a 

. Ahmad i-*&j jkO' 4*>.U < dUJif »U l^j^j «U> : ^;^>Jl »U-I 
Jl <Sj>- <sLal Humu ^1 « u* » jil i r o5o'j jjjaij' u>- <JlT 

Vj>5^i bjl? Lt^. 6j5o' AG oUCJl >T J I ^MJl UUl ^i S 

jl <^J| _^ijc ^i LJlLlj JUj'_jJ|j L'L^.! ^.i <*j ja J|j ia-JjUl 

■Us Oj— ^JJjVl l-l» ^iJl .^-axJt _j*j 1 <i*W; ■jSloo V j«l ojUx^Vt 



\"\V - o^w'VI ,JU 
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i_ * * 



Jll «Jl oU*j> iul^^i : £Jl£H JuOIi 
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• o^U? jji J? 
J <!.•> jLs jl < <C_ r *J1 J "UsjAa ij,}& ^4*- "S^*" OJ& "" J*" I J 

• joUl SJUij V4"^" ^^ fH 

juUIj Oj*<aJ| (ji>U>J!j <f_>>Jl C J=J V^* . tf***^' 0_J^i M!* - .* 
AifcL Uii- ,j.j£> <>>. UJaJ ij_j5o \_s*Jlj _ « Ukli' » ^^-w** -*-» <>U 

: i^ui! Jl pd j — ^j Irf*-^ «-A4#l J*! jy>, oTjiJl ^j 
IL.-L.Jl ( JU ^ J -jJU ( U»f ^» 6j*A *J wikl-Jj ♦ ♦ ' * ) 

<^.L*J| J|j£ ^ -ULJii'l «_Ji»i 'wi jA*~x)lj sjilakJl oU" lil 
l_SJ.\ A &- : A__^-l> -^ *\ — ^Vlj 'Ulllj *l>j^Jb <"^ W 

oi fJUi jiij « <-£>j ^1 *~»Vj <Uj~^ W* J^j - »i«*Vi »v**, 
SjUr ^ fJl oVS" U* u - * »^J <-'j- ^'J*' u c ^^' c ^ J 6 
lii U < ^^-J l -^-J >ji^ ^^ u J 5 " ^ u iA^. ^ ^ -^ 

\W 
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aJLJ) Jo^i c^"j ^Vl ^U SAfUJl Sj»>| oU-jj ^ faUl 

iijUJl _ N 

<ULJ| - V jl 

U^Ji „ v j] 

' W 1 * cfW J*^Jl Jl Wi'jlj^ juia *sUL| <Jl*. jj*a? -jXJ.1 ^ 
Jl J>%i c^wJb -oXIj, JJU *U| : «ai j* dJJJ <LjJL| <U,Vl _h}^i 

^sJl «$>Y! <U«V» ,> • lo*l». jf UL* jLai ,_*La> 4jA*a J»i> -uu 
* ^ u* 1 ^ ur 5 f 4 **-"^ ^ <J-4-~> cOyi JJu* 

ji S jl^ ( <iUl jl ) ix*sj ( l*sJU jt ) S jU.> c,lii> JifilJ-j 
• u ^ Sj*J" ^ cUl>J^ <Ja^ JJUJI o^„j». V^>j 



A IV 
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C5 



iJljJl (j^L- — ut <avc lc wjt — Man ^ uj^i AS * «~»1jj' {/* oU**> jt 
<Ui <*jj+Ji}\ o' UT < ^j> n V wiskJ v_aaa».- J^o'VI ^ jUJl oV Jj* b 

1 l$JU)1jjij l^Jaibft-lj oljUJl jLiUJI j)jw\ Ijjsttk. <M .W* °^;}4*1 

jJlj^Jl ,> u>«£Jl oU.j>. vjai'j < oijUil <> A* ■/#' aj^ji 
<,1iVl JLc Sjjj il/f j£"\ <>'V j^" vi^*' t>'^ ''Ub : '.' c^V* 

<us »uli j vJ Jj v ^ji ^b *- sal* (»/$ iah -^ <*u*-»yi'j 

t-*=**iU» \5A* ^ ^J 11 ' JisAS * f >"*".» ^"^ ^ !j h:Ai ^ 

bi—*ji oJ-*yij ^^^ ^ c| j J, ^ , ol ~^-> ^-^ - Y 



WK 
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j\ — JJb 4»Aa>«j Uj ' u-Jlj^i <*jUi« < Ju ^vC IjJjw lJI *^.^-»' oils' 

ol*ljiJl ,ji y^J O? ,^-JaX^- flil ji — oil — W ou«£' Ail 
<Ulu>j <b"L-^wj PljU : jljj.1 fa <A\z*aj ojcf \t\y\ <j\i^fa- Ju 
Ul 1^*9 ^Jai^J' "UUc "Ul_s- JI UAa^j IJ4; • ,j.oljj!-lj j«Ucj-Vl <AU>iwi 
tjL.^Ui: jljvlj k <J>1 «J| )) JaiJ 4, cil) jl^f fa ^Jjll jJk^^u' 

• « JX«uJ! » 

j_j»-_jj Lil ,j>~jd <>! J> ' tUi-lj "vjil •sy*- 1 ' Ji.uu.JI ^xjo V 
ji ^ji jX^iXJU 1 iL**:^* ^j^-J «Uwj IgJa^J ju*j; (3?! /^j jl <>■<-»! 
-U__iU, Jit>- ^ O.J& Uil l^Jl^xil (j^» liU^T fjy-j^j ' O^* 9 W^=*- 
*£*> _ jjljayi dUi «j.xz^j_ • io ji ^JjJu j! < "^-j=^ J*5«j j! « 'Si-* 5 ** 

: J*L*CO* jl — f >UaJO.*.yi <-*>■ J« ^'jiaij ol**JVI <ljl ^t' i: ' k£* ^* 

h' ^Uj j>-VIj p-* 5 -^ lf*^*j 01 />! J1*.**^J| fa jl jil jT ft>e*j' J* 
<i&J iSiy fai\ ^a JL^iII J> joai' ^t aljll o\ LijC ail 



, (_a^>UI| Jsjllj j«UiJl \xij6j . »Ux>Vlj j*-l^"l ^j* I** dr 3 

* ju.ujtiJlj juj*^.xJ| Jj>|jj; ui ^ej 

? oU*j'VI i)jlA«j (/"I 'A ***«*JU f U»" <i! (•! ? J-^ 3 - 4 e ^=*- >* J*J 

l»! LIT <Am 03&} • «U>Jl u. <~Aki» t o'\ UJa^ws oL^j'VI jW lilj 

;^_^ J vi^> Jl .Ui-I yi &** fa Jj^a- |j^ <XCJU.) 61 

C—* Uljij i^Xt! <,JiJ| y3| ^)^ j,^ ^jj, j^ 
J.U. ^-Ul ja ^ic ^ai AyrJ j^ jj^ l^jjfiiij Uj^j fa c*jjulr 
^ ^.U| j* <;? jjVj ' ji"j .Uit J^J- jT Jii-I ol_.k^ -j* fa^.j 
fa 1j*-lc oUj'VI t>U- 4»Tj « <*ic ^to- ou^.J y^i , Ujj_^ ^ 

N«\1 
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<«.<, J~i^> r IjUtct ( j\*i\j oj^l oli,T iff ib-u! Vj^" '-r?° c LjTb^t 

? pfojl Cw«Ji (»$*«& 5 ^ p*A$*i! $ * ♦ * ♦ ♦ ) ■***»• yj <^.a «*i 

' ♦ ( WV vJl^l ) .(♦♦♦♦ U^ J> : I3W 
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Y 

«jJI » > ,*»«v*J •** f f>! 0^ 'lib <Ju-» j|_^* Jal*?i»5* t/*. 



"dispersion medium" ^ ail ji _/UJ1 Jau-^l jl sjl***lt 

. "Solute" fciLJi jl ^fUsll .jj-l ^LLJl j|/l u *w- oJJ LT 

IjUT L, — fjf Jj < »L— J.U Jaii>-I L» ^iUw^l oilc Jv^^Jl {ja 

• <-L-_U -cu J^ri if"*" , ^ L *^"I -^j^i ^- j* Ut-Li' c*U«jj yjoUn^LMJV U 

■<w*-Vl oUUl ^ <*LuJl SjU,| ^ »l_ji>t«j JjLvJI fj*>M ^^4-wj 
JUL Uilk-oi 5 — JLSCJi «i* <___ <^.jl> i^LJt oj>-j "Solution" 
•us J_jW.tj JU-l ^U J«u) Ia*>. Vwl ^-J «j| >**■,.» < « JjjUm » 

JU) j* "Solution" «, JT j! < dj J| J>U)V* yyl J*! • U. 

■i5_/*^ ^t JUvO ^oJl =^1 ^ JJLJU < « J^Jl » jl s JJUJl » 
JT J**j ^i*^ 'Wj ^jvj s j-^! "^<l £.^*k' >* <is^'j ' J^^iJ 

ji^i <> -< — ?ij^i j-^"^i ,t :^* uj 'ij 4JL**jij »m ^Udji j& ^t*- 

*_Jlj — >- { Js- *1>\1 |«U-j>-t If) oC<*»l lit «Lilkll j.Uu*.Vt J^-aiU' 
o_>x^ul UT *«J'j« o^« <jk iSj^M.d <jL^J1 ^^ ^^IJ ai_j ( ijsj^l 

<U)tJJt Jljil _«* *U.b UaJUsoA ^^yio^ U j>-\ • ^J_j»Jl ^yJU »-_jj <i~Ju» 
-<9-Li*.« ^jlc sLLl jvJUi> (^**- Jw-aiiJj (jjaliivX^uj U^>Wj ' <aXj>1\ *\jL\j 

I4; wiziJ <LJLfiJl l^xlU- Jl o^U Jij i t )"ljji)lj <JI-Ul jljil ITjU" 

• <^J\j (j-UJl 

* 4tU 4>j ^Ua 3? 4J> pltol jUJl ^4 4J* o^^ii W«3 * Ujl-/ U*i 
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• W : 4* J I ( jWi a yj-i dUJf . ^V» ^ tiioJ ^UJl 

Jl ( <>>LJ| ) ivL-Ji ji^ll ^ «.\J,U JkJo% U oL~-^ - Jiw 

^iUt /J* «>cj (.UkJl ^Uj jSUJir : oUjjJJ <LUII Jijll _ \ 

\ 

( UrALwal JjW.1 ) L* JjUJi j**Xij • ( _,Xo-JA« ~ > 

Oj^* ■ 
' Z*j>lY q\*Jl» <Ui <JUUl aljll j^" ■j&j Vj Ulj ^U^ <J*U 

• ."-. '■•«'. " "* 4-l)j^J OUat^ji \_j»-i^!aA»< J.oaJj 

y.^^ U oyji -£j lil <~JIjw JiSij : « - "Suspension : Uiii--» 

<JU-I Jl <IjUJ| <JU-i ^ l^^'.. <Jj^j ' ij,4jjJl jljl.1 j^; 
V^i Cr^-h -MJ^-i ^^l/^UJi \*teJ <>j • V^> ^^ 

jrt.iT ^Cj iljtl o-U> i( jX (3>l^>.J^oi. ^S b-oiio' • (jJaJlj iij5aJl j*$-\j 
■LoU-l el^i'i li>-l» "lit Ic <UaAujJJ Jii^i j^5"f ijlT U.J f Ig-jic Jai*iu 

^jlc! J! "Ji^Vl ,> <J J^Hl "^^Jl c^ "^ - ili ^ , ^ >J^ V^ 1 
^Lxo-Vl.^i «^3^' ^i S '' f^*^ fc#^' t> ;1 ^*^ ^_> c ^" lJ -i*- ' J^ aV '"^-» 
jiJaJT UV_^>-! J^^ 1 -\ , . 4i " ! -a* C 1 ^- ^ oL-JV( ^UaX^l i^iUaJl 
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jJUuj Jj'UJl oUjj». ^b-U 1 ^ j**^ C*""*^ ^° °^ J «-^"' ^ '^U*^ 
^wJ ui iSU-w-Vl c-cUax^l wU^Vl a^ ' i!^>-Vlj ^jUI o-ui ^ 
< ^'UcJlj j*J!j ^j^ 1 ^' Cr* *ij^'^ oU'UUl c^-CoJ'j ' *U,I ^i ,yUjijj 

1 _^ w o • <j*ijVl oUJlCU M-UJlj '°jj)\j (ijjl -W^-a«J SUJU Lie 
*>i uUJVt £Aku*l i)l&>-V!j <»jl&l <^ij jitJl^'I'^J »W < 5 '«-" 

JUjj Vj^* tJ^iJ W^ j'^iJ <Jj>».«J.I "U-jl y ■>»■£ Ol — <UcU-uJ) 
Jl_*ct Jl o*y», O? ylw-^l o^AiJ £lku«!j < <Uaij <us! ojjj ,> 

^ L_^j Uj O'UjJ^- «Uljl <!^-"j "U'Ul^ £L"J'I ' '*S\£\j>j *l_^Jf' 

<J&1\ (jv'ljiJ) u^JVI >Jj* ^-V*" * c ^a»)I (,/^jVl O^" ^ i5' A - ; 4^J 

_)l_ks! ,^« JUii 6? *4 f_lkz«il L-Jic UtLL^ u^j^xxTt JpU-! Ij6»i>.j?_j 

_ liUiJ* _ ol""j'VI ^OaX^.1 ' tJjit <>, _sL~j f'j^b v^fiy Jl J^a*. 

jrC^ elji' *! li A ;; Ai| "Us-L-aJ J-usiJb oU«iVI vJ^Xjo Ja ^jJ * U)'uJ! ; 
ij.« *0 oU <Lii J^jaJI jl <j^1)1 Uilj J^Jl ijvkll ,j^ <J_jJL>JLI y>j 



Y'f 
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f j*l *S OUi jj ii « *Ji^it UL&* ^/jfj J ^ \jb Uj , OjJUUi 

*** 'j>>s«- M i V.> W <« ijirw ^36-j» ^ ^i p 3 , ^ 3j j-jJ 

* Lis- o .J& UXs ,^>UJLi* J^aij CaLm 

^c ,.iUGi axe V4J! Uj-ii ajj <*4iji i^u**t uj <a*c y^^i 

tr*-^ aT^J — *^' £?.«>^' J 1 — ^"•^'•J ^'j^b ^'^-'j'l jy<"-«sJ! 
^ aJuil V*i-*i u^*Jl qyiU ^.U Jc yw—l.^1 ^ly • L-ftU-fj 

,yj ' of^j^h J3Vj>3| ^jA-^j" y Ul* \jji yuiJb <bJj * JaiJlj 



t-i 
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&3LJIJ JjLJ( £>\Sj> JajJyJa 

fUUl «Li jl jiCJl ,> <A*U »J* ^JaAli »U,I ,>« vjjT Jl v_i~i>5 lil 

«Jbtf» J_*i Jf u^" lij * <SV*^.I 'U.I oli;j>- £« ,oL^ - <iUall 
iiLill ibill oUj j>- uU oUj'VI (J i <! jLi«j Sja!) ,y <J _jL*q J*i jj 
sjUl oU^j^- J^~z> J *)l\ ls&^j • ^jj-ij "U.I oU;,j>- |«-Ua»'j i),/*^' 
- I./—*-! (j^'Utxil *ijj tU.1 o^ — '•ij'r t^, olctjill jJju-kUJ <iUAll 
Jj JjU ^^r^ — oil — oui) J b'l * «.>j_«jj| <i|4s ( y J o jj-ujUjoJIj 

TtJil oL-l» ( j,>- Ul — »j' ,*&>*:> >A3 j ' i_ijS3| ^i JjLmJI *>«.>- -^iJiV *A» 
<i5' Jc <!aA.J> ) <ijj ^b^ i_>_$£Jl j^U ol ^ liUiV O^J i _^Jl jl. 
ojjCi <j* jt idUof jilt z>j*i\ v->Lr- <JU- ^j i <sLu jj&ij ( olj^l 

jii^J' jaJl I — jiJjs Jcj ( <u£*Jl oUjjjJI ^^p- Je u>Ul _>L£^"I 

oljjiU 3JbUJ| o^U.t <il_^>b *Ul Jl o<L^f ^zl| «jaJ| «JU 
Jiili , « "Osmotic Pressure ^iiuJi JaA^Jl » _j* L^| c~J*c! 
^•^^1 vj-c • « Push £i-i>_ » ^.uj> ^j—'VI osmos 

u^.j* 3 ' f^*iV (**-! yj « jjjwVI JaiuJi » ^-L ^t-^Vl c^U*^VI 

ijlj (*>JA<> fn-\ <>'V « ^.iUJ'l Jai*iJ| » ^,|' ol^ai l-l&J • IJUxi <U^ 
J***iJ tJ^V. W*^« JaJjJl oUj _)>. ^j j* • ^ijJl o>*-i« ^^^.-if 
<j|iil SiU.1 Jbj j* o-bs. _j»J ^_ib _j*j f Ifj^'j UiLa?j Iki^i 

VjjJ.1 SjiJl ji ) Jai^Jl |Ja . ((diffusion or dispersions J4JL 
L-«ijj jjl — uo <U.^> s^U ,y j^S «U jiJ ^ ^i? lit ( } ) 
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4jri>r ojj oli SiU. ( lSjj-wVI ) ^IaJi Jai-jJi oU* Ij*! 

«jjj oli ooU sJlOJl JaA.jdl ^ j*Tj JjT_jX»J| jf j>LtiaJ| jJUT jXva 

-O^j*- Jl 4iiL*Jl oUij^Jl oli <i>v«*M iljll Jj-bJ yfi <*£>Jl 
« C*l_A?cJSj| _j jUwiVl *_*i)U!j IjiWl J-»-b. ,yj ^J^l rf* «>w» 

JJldlj ol^Jl J>U Ujjya SJ^j^ Jl <iL«Vk >H>*Jlj ub4>Jl 

«JJt giloJl JaA*iJ| jl ,yj ' ' J C*>*Ju\ i/Jjif «Uj*- i)L* 

oj5o <5^ : qwui Jl \Sj>- J*" fUUJli >_i*«sJl Jl ibji tti* f Uk)l 
aJAeUJl J^iJl jj*-*J;J <f*\>* "^.jfi <u> «* i J* 9 ** f .Ji' 3 .^ *^ O** 

3JL- <t>jif 5ixuJi J**J jjlS" oj'i (> uj% c^J ' v^^- 1 *JJi^' -^ 
« ^IsJl » j! li^-^'VI V* 6 * v Jl - Jl ojiVI jt ^UJl J^xJl ^j 

4alJUaJl oU^-^l JAC alojV UjAi' i_ic-iJl Jl ^i|AJl Jai*iJl JjJj 

• <UiLi J».1 ^JU Jl <Ui* J**2J ojS ojjj* £**» (J ul I-** « oljiiJl 
oU Uio i_m*l« J>** Jl t. «jU ,> l.)J> Y_>U* UA*it bl 
'^i J2*J ( 3jiU jl < — «ib ) <Tj>w Sji j£-5» U«J"*i> oiUil 

. "osmotic gradient jl ^JuJl JU« » <u>Ui'lj <jjiS\ {S *^j J_jl>.*U 

J*« pUUJIj JLtVl oU - l5>^ S^> J*l.jfi jt j»-tj^ ^j>-i f"^ 

• <*UI SljLJLI .Jb. Jl 

4/^ jjj 0^» s^Uid.1 irf^l ob>^l jj^b J ? ^. Wl 
ol^JJl • <^ oUwJl aoc olojl v?-. 0i Ub . ab -5*- Ji; ^ 
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iz>\Sj>j jU**JUJl oU^- -L>-Ij' it o^'UJl ^.j** 0* Ul* IjjP <>4cUI| 
IJjc y->i>* «j>>- wj «Donnan*s equilibrium)) o^'jo ojiy » 

i/i jj uuukcf jA\ <u*Vi jc s^u o-*J cij>Ji <Ji^ 

^£j- j*£.Uj ^j il^CJl f-^JJ *Xmoa j\ jlki' <U>«>Aj» ^ JxL^aXJ" ^yzj 
t£y^\ *b^' c^ oljUJl lamJ c*>'lT LI* J»4 ^ • 'Ij^Jl ^ ^^iAJ 

♦ Jj_)» t tl jU^fvU jL^aJ] cj^» <*uil»«» «U*»JU <«jLji 

J I^iLm*. <<u_^9 ^f^A) **£> l -- , lj^! ,y> ^iWl JaA^iJ) i_jL*>- ■ 

♦ j**^>fj ,*cf oil £*I-Ul 

^J^di 1 <)j_j) jLma' jUJl J^a jA* Jai*i> jl : Jj^» *^i TJ"*^ 

U«ku-I til £>3>Jl <JUc J&J ^ ^Ij-VI ,>^*i '"^ ' jLJi^'VI jf 

vj l>.vu <r^a,i <*»uji {-&j3 jjjj, ^uor oijUJi j^w - 
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^jO*.j (j^ikJlj ^j»J| ixi^i ^ ^j , c b^|_, U\^i\ oljLiJt 

oU*.l o4^uJ.I Sjlj>Jl JUwi . Uuf <SUJ| j*^, <£)j . SoUi 
JUxil ^xi » : J^Aj, jyUiJl « Thermo dynamics ij\j>J\ olT,*. 

- ^ikJ '^.^ ^h oj&\ o$U». jiff •>».>**_ oy^l la* 

^ jJ 4>! eUi • « <sj,IsJ p^y <>u, <J U jX» » ^uj oi o« <J -uY,j 

^JIjJl • <1T Uj £Jl 'Ujl J Sjl^Jt oUj: ojU^J loL- o^Ji & 

• UsUi LA> l^jLuj' iJ Lj oIaaUlUj oL-LaJlj 

o\ i!jJJ liC* • « e^A <OiJ" U *«J >, jt LjU Yj UaU oj£>, iU <ic 
^jay j,****^ ) J>- 45 Ui <;m^x^ ob < (J>- uj£Jl <*Sjii«j «£jj4>- 
ob t*^' a^ 1 J c U^ l*Jl>- uj&J iM Js- -uf IJ" < ( I4J j&*Jl 
• >Y!j JjVI j^i <jI*j Yj <J <>UV jviJi opUJl 

W^> i^'jji o3Liii Ljjliwj u i>/VI ^ <u»j o*>-jjl bl <il ^y yl 
oil ^'jauts • ^ji ^jj jij (_*>.ji jJsUa Jl p^Jzxi L^o j>-U 

Jt c ^'j^**^ OJjG" * ( <«^)_j ^ill ^jfj ) <JJJJ .ail J^ii Jl l y^t 
p%m*$$ OW^aJlj OjUl <UXzaJ.| jvSiJl JJl_^i Jy cJai*«i jiijUJl 
j»JjiJlj ,Jjl^JiiJ| ^fU.» o^r^J »IJ' C*jl5" blj ( l^x»-j.«j *4J'|jL.a». Cij&j 
Cj\j>^}\ cAa < ^Ijj ^;A)j ( olil^^sJlj JJlijil liUJiT o^j Aa* 

: J_jA) ii^c>- (jJUJl SjIjV UuE><J VI oil j^^J' ''j 5 ?* a***! 
T^ : o_,aJl ( ♦ ♦ ♦ ♦ \a*j)> jaj)H ^ U ^O ^J.> jiJl jA ) 

• V- : rJj il (05x^^ 
Y'A 
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YM : syj| ( j»jVl OJUiJ (j-OA** frg*iaj U *UH <MI» g$Z V^Jj > 

JoJl ijulji" ,p£*Jl J4»=J ^i U^" L*iU ( I^U'AJ'j UtjAcj liijIjTj 

oji <-^Si\j J — -*>Jl <j^>- ^"W ty**- (^'Vj ' ujlj^lj (>*Jlj 

.zJl <^LCJl «Ui)U>-j Jj^-^l uylj-k f'j^lj f^ dr* W cjk, ^**. ^Jj^l 

: JLJl tJjUs- L4JLC cJjij V$JVI oVUx^Jl l^xi-ooj 

, *j,jjill <JUc _ UjIj UT _ <J* Ja^uJ <iS" ojfll o^ lit 

• TAl : o^iuJl 1 ( ♦ • * l$w} VI U«4J <&1 t-£K> V ) 

LjJUj ^xJ| *«iJl J5"j J.«lj*Jl Ji" _U.li' j! i-^^ ^.»3_jxJt <dUc jl 

J_j^oj! Ci^fj < jtjJl jJjb j*Vl *LJj? («-fr^» o^"j u^H u-« Jj 1 c j- u ^*' 
o>^*?. Cii 1 ^' i5 3 * — ■ *• "?. J® J^ * * * * ) ' (*4— *^ (> ^^-M Jjf 

\V : olj^l ( ♦♦♦♦♦♦ nfU&'f «ui1 Xc jtSAjTl jl ♦ ♦ ♦ ♦ ) 3 



Y*^ — jL*JV! (J.W- 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



4g 

<J V»-^»- ) <^' *U«JU uJJona ^JjL^J j^J* (Jj l**' <Jw Lu*-^* IJI 

< oljL^ilj ,j*Jl>«xJl ojjj^ai\j (J«>^ V 4j5jj ' *j j_j*Jl <j!ac U»i$Zma* 
♦ 4^>Jl lS_>*^' ^**!j <LJLa;o'l ^jZj cj^j*- 3j>-j ( v>- ) 

♦** » 

♦ jlj^-s-V'j ojM.>Jl •A)-\jJ» JJ_jJl i_)l_ri ,^-0 U U_J j5" ,j 
"All £j\5j_y>- JJjeJ «.o,^*»> (_$l « il/L> "L^A 4.JiC » "UV ob-J'jLJl «L«2 



, Y\ 
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c^» of jm cja\ jib ji ^«j, ^ eUuJl ^ c , u , ^ 
• v oVj -j-^v ^^ ji j_ b f j, v jjlj, „ j>Uj .^ 
^1 J^ ( JIUJ, ) j^ut, ^ ^ ^ Jw ^ ( J>u j 

W JSLat ( W- J>3| ^i ) jjy^ ^ UJ| j^, -^ 

*« "hydrostatic pressure -n i, m ,, j. . ' , ^ , ^ 

• ( ^ijwVl ) jJioJi Ju^Jj <L^ ^ 
<>'jAll SjUI ol — jt.>5 r t, ..... 
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' ^JujjkXt 4lj»- ^* L>jS Last .«iJ| (Jlv« {y) {j£}j t \ <>j>J -let 




jJstf ) IjH_1| £» »_a.tf £*&$ lit 
• OUtf! ^ .-111 juiuu. tJ^ftj «UI 



O 





JSj 



lej tf^Sj <UUl j1J> Jii-vi £« l^la-la ^ JaLuaJl ^jU*i» Ji> 



TNT 
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• ol.$LJ.I JiASsli' iJ U&- ( (_5J_j**,oVI ) j«.il-Ul JaA^aJl ZjM «U.I i_(JU- 
<JV_jiiJ sUJl »£>*b»> ji ,jiw aiUl Sj_jfiil <J-I <Jli-l Jli» ^a 

fU.1 IjJl jj«j' tS^*-! "Sr^ oj jUi« -uUJl cJ\S~ lit L$l>-b ^ JoU*m}\ 

: t 4*j *# 

•i^jsi • <JjJJ.I iij^xJl SjULI ji jSUl (>. ^Ur £«i)| Jib JJLJl Jl 
• ».»a!| J! (^^sJl ^ bU| jj^ uutxw IJI4J 

• <fjjJt J?U j> ijjXkll ^>LJ! v j>. Jc SjjUJ! OJUJI 

«/* lj^"^j ^ ^i «-****J>J. o__ > >i~£JI ^ li-Asei'. ^^t ^&_>k <*» 

4*.jj SjWJl obji £.jk — ^ Jr. '• L^oUIj'UUMi Jib JIl^^JJ 
(.Transpiration ^b f i^,i ij^o^idi t Ul ji*a, V>U /> oS>? 

^j^aII. jj-b- /jji cJsumj JjUzIU J>s>,j ojl ^1 >i>, U <^4»- bf » 
C^^^" ^^^ ^U-l ja djiltt] Uu. • « ajo>. Jjl« jj&^J <JLiJ} 

usiair e u^, u jaj , cjifj sL>Jij ji (j-i jLisJij jjvj^b 'jJiji' 

J — iloi' • <--_^J"j jLJVI SjIjI Jilor >y j^-Ul ^L^iJl -^ ijcf 
6>JU)|.|aA ^ ^c JULVl y*uu ^ua-t ,y • J4>«aj JU.xlJ- ^j j^^ 
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U^J-*j J-UJb a^maJ (j^*^*J> ^Ji c*^SJo-| 3j3 <Xxi Uj ^l^J i» J >^l 
Aa**aS Ljia j»,*il3 (,5j»-^'l j^o (Jaj'I \-$*j> 4jus2 -^-J W-* [ u^r' 6"" ' lj " a "* 

• U,lia Uj U-j IwiU (iU-O q\S~j i l^iT <ulaii.Il lc i~h3 lj z*- 

SjjWa Jl VjcUJaij ^Ajl ,jo\ja\j j4>Jl aJ"^jh (j^UJl *ia.*4 

— bj^bva L*^ai VI |»4xJUsj ^^ii^j ^«.«XJ i)_^_ ^ |»^J <Z,j>.j Js^i 

4 ^"'j- 2 .? <iwl>*i vjl -Xxflj < o>^l jl_r-"l ali£u-l — \ 

ffi* <Js. \Jtu jj ^AJl jjU—Jl <iildCIIj ,cjVU«_^I «UU? _ V 

• A : «>Jf 

J^fc CA^VI oJ-*J U>_ri I** j^JaJlj J-3>Jl v^^' j' J-uMj fUJl 

* "^ J^" 4 ^' ULa l4*>-LJ UU ITjU 1 iiUVl 
IfU^aui Of ^li JV***-9 u*«#'i ^3*-J' J* ^^' '^•j* u< > 

: < £ ) a>j— *»" 

J_i.b Jl SiU jl jSL- iiUil ,> V4. o^ J J ' (^) ^j^*' 4c! 
IJL4J • ajtfji w-fl*i*«x! jj^j^Jl ^ JjLJI Jl iJii Afl tJ-J>t « ^ftJ 1 



r\£ 
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JjL*Jt T.jS MlJXj i £«.£Jl J*-b Jl *L£*J| js-c tU.1 jjja vtuAi^ L-a>_! 

'L—uJl o_Ja«i lil 'i^^Jl L /"*' «^" As ^. **^^' ef* ' ^ vV ii c *M 
< vi^-oJl e»U>- <>j^! C^'IT |jl «UUi)l obji'j i <Uijf ^-^CcJl fCjj bl jf 

^jVl (jUcf Jl <_-_«. cj_ r *aii saJljJl (^.jV! £&>? yji> *Ul o? St 

<;_^Jl JjLJ ( JJ^-VI ) jiUJl JaA-jJl Jjui OjwJ! ^jUs Jl jf 
yj J-l j\ J>U-I Jl till ^J,* vk^^lij J ( (J^aJI ^ ) JUil Jbj^j 

t *XJI tjvif 3j__,iJl ^ j-M.*Vl vJ*,/ iU bl «iUi <> u-XJUj 

• oUJl JjSj JUil oUjJ 



Y\a 
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<\£si\' Slat — o^l — *l— **«JJ| ' ojvc e^^ JJj*i »w Vj C U.I JJj*> 

• "Selective membrane" J\jcj\ *Lic j+b jLailj 

J\_*oL..aJl Jj» ^jJwuol.1 jL^«a!1 <_ «o! Jj£ Ll»A£> ^b>» ^J-^-ai ,«■* 

ojv**a!I cj'Uj js«Jt oli •sl'ji'j P ^l J«s»^*i P" 1 """' - } ^ _ : *°*'' fb-u^ <j' ^ ^j 

o_j*ij , ( (.Crystalloids ^ij^UJl jIjJ.1 ) ._«.<«) I ^SL-j fULJl j^UT 
Ajilj^l jljil ) cLAiJlj obuij^JlT ojuSJl oUjj^I olJ ^Ijil j j j* 
J*a» ^ J^aJi^o' o^ J^i ^'tj'Vl o-i— * o' L~Uij i (Colloids 

-o*b*> ^^.aao'j i u^Jj l _j_ii>n) i jjji ^i £ja owlj^AJl ,j.c oUj'Ij_j1LJ| 

eL_«ic I — jaA jLjnjJI * "dialysis J\jJi\ jA\ » ^b ^LUJl 

b$abj*i OjpuJl {j* ulj'J P,^**' *Xs*&> bjJU_J aJ^S JL..abv<aJl P" l'_j-> t 

wi ^.i-iTl V$Usu<il_«j j)l A o-VI *i.C r^.-jb' ,_ji |»l* J<p b__~$J <j« 

oW ^J-^> j^^' 1 (3^b (_J_y o^ Ui«5 bjcCJl ^ C*b..oij ob..ij./ill 

oU^j_/JiJl » ^-'.jb o_>^Al ^o «.")' obxjjuj? cj~Ji>j ' iJli il lji_j^o 

, "Filterable viruses <>*^UJ| j 4>^|J| 

olj*^A» <la ; o>J,) cA&\ **Al ,JI "lilLuJl o^J VjJl oli <»_jA.-axJl i!_jlt_J 

.JijJl fill ^r« o^5C i)_ otj«.**Jl e^4» ^Sa*>si! JjUaJ) • Cii^i'l JJ-A>- 

^jlj' ( j-c C*>eXJ OV)_jjfj <*j lj_jA,b j)_y»J r-^bslj oljvC jj* ^ji i-<ti WJ 

■ii_j^i2£ oli>j^- ( _}lb.«j.Jl 1-1* ^^^i^ l«ii * jl-tjjj.iAJl ob-k-o- r ya^u 



\\"\ 
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L_j!A»- il^lj l^SUAj" Jc jjli oUUl o' il ' «U>SL.*!l oU>j.>Jl oo* 
•Lie y>j» oIj«uaJ! «-LAc (^i?L*Jl o>> J-^wj; * Ui •JJ'^I olj."^ 

♦ <A>LJl 

<j£v*>. ^Jl Sj^-^uJI SjU.1 J*Uj ^ (*i|jJ| oUJl J»Lii l^u U^Tj 

£^l JUT (ji <uJ»U^ <9jJl iiJU jji*J| oljxJi <; .Acl ( I ) 

»U.| 0^_r?- v^. J* 1 — 4^~ tT 1 *" ■^.J-' 9 *^_^' *j*«*Vl ^JJ'V * <SjJ)j 
v a? til :i_,oJl V^i'Jj < l^j <j_^J| ^ <^iJ| AjL\ i]bc.^.!j yj.>. 

tfOJl .jpUU! ^ ^ ^j ^j| ^lai ^j oB^arv jtj u*dlj 

I; List j <i.j£>jj v xc < v fj i.Ujj o>«~J ij^'J j-Ui" S_^cJi ^jjj 
U 3'>'J jl*^Vl .0* C ^^>- jl__*f • ^x.Jlj c ^J|j ^^.^Jl gsi," 
^w-lj • <LJl c> i,j oljU ^j , l^ ylJUj < ;j iJl t U ^ ^^a;- 

j> , Vl OuU! U > < uJlj iLjJl ,> oaxJI ^uJj o^ji JT jt 

l — 1* ^Ji . 4J.ji.3l! Ji jx^s U jji 5*.UaJl Jl JJU-J U of -MVj 
' W^-^!j V^ic ^j 4^>J| UiUJl ^ ^ ^jc, 
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■ 'U^iJl "tdijl j\j*A ijh*t ^MJa^u! Jjl="«J of U^C (J**^, I-^J 
UT ftll ^3$ t^^ i^**^' JIJ •< 6,3^. f J** <^l$ *&& ^ «jl*J$"V» 



n/v 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



AmmJVI v_i~~ai' »Ucl ,»? ' («*«-*Jlj f^U p^U J-^Jlj ^ijLiiJlj- 

pi .JkS^j , ''j s ^'V' O^ J--aiiJ (jvSCwJb ULo-T <b'bcw>y! •.«. ( _ rv JJl 

Jaj|jlJ> »Ui)' >jlb>-t ' oU_j£U 3eu\J> ("UaJj < <JiL.<a!l ^-Uj < |»I_jaJI 

^!sUU^=t Jl_*«x^l Jl »\ — *U!) j IS j-iH _y» ol>'_j£U uM J--a*Jlj 
i <l»_j ; t>- ^ul*>>7 />uk> ^i VI j»T ^ tr^l°-* 7f~ir^ v_ i.lx>ti loJ « <?«*<ujVI » 

J* ot^/aii y^ajitAJ J^U^Ij j4*J.I <—a . «*<ri j^ic ajL«Jt 0,/iJl ^ 
oUJlT 3>6**>"tj *Lacl ^» <JUoijlj <*jJl ,ji "Oli £»bA> JjIjj^JI 

kjjUaJl ljj_/"j -IJ^ll l_j-ua»»«i , I — „*»*p OJ— <^jl«*Jl tjfj « <iii>fc« 
•^J tf* ^' : <"b **£*■* »j*U> u^ CJJA^I Jl l>U-aJ oUaLsJUj. 

<ji djfj* lyU' p*i • l$tf* <*>Jl obi 153 1 Ju jt*i|j y-jLW*** <u*A 
^ij <*4i ^ JjiiJl 1 _iAiAJ' ^jAm tyi^J "k'V a*.**"* 1 -u-ui _ j!_)>Y> 

t>J <>=^olj -U^i <Ujt i)U* ^^Ji / <joU (ij^Jlj <*^Ui jUjVU. 
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Jj^jJl ^J <Ub U ^3 J> 4jj*^> a -UJl ^« >xT -^j li*J <U! 
Jlj ( JajJ^cxJl Jl bt»Ji f-^ M ^^ J 1 ^~s^~" (j*ti <JI (»*-*>>JJ -^V 

jj) *Sy^A\ oUWCJlj J^usJlj iijUJ) Jlj < o^lj^b <-^>* t -l Jj^ 1 . 

^j-*-^ j\ _ *_^j4j1 \j*~oj -UJ * "Cells U^iJl » ^m\> Ujw< 
jj! IjjuJaj f < Sp lt 'l pi... i.)lj0l (J|U £93*1 fjjtjs^cia c^yi ^C _ | »4^ci 

• iL>JI <j^yj- \ by** 1 * 

• ^^aSU *j m jj Jc ^ «U\? U1»U. ^Vl iUJ JjVl 'oIAaIJU.1 'A«j I4J 
AA.a>U.'^5 c*)'lT l^V Ulj < oU^JI ^^j ,ji oJJii ^S oilT l^'VUf \^^A> 

o_j5C:ii' V^a^- obiLCJl ^ <JJ- jf tjA>.ji U«lj»-t 1 jV- » ub ' V^?' 
^^.>. l^k-^j ^b .■ »Lic jrjU-1 j* U^, <ili — ^ '<^>^ <i^" ,> 
.«• <Jy«Jl » {, ^) lj>i;. fJ • « "nucleus sij_Jl » o>o.— -^ v^iT 

, 3 A>aJjU - <*.»*! i-^^^l -13 O^ <0'V •^,* 1 >JI |»>JAl.t £« Ja^. w J' 



XX' 
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Jf d\ >, ; jjti ^Jlj < \£&\ \J& ^ ^*b < Ci^J o-4^ ^ 
• « c>jw ^UiU <J'jfl « UMsJJl » ^ o>A^3 oU»-j (> oj&i ^»- 2^**^ 

o^Sou » <la^j <iLi.l Vj>^u <)J*iJl ti^* J'jV ol-x*Liil c^i^j 
C*Jj_ (J JbJ>. jJUJ ^iU, Sjl**i <>'tO ^„>W! <| fJ Ji)' o-^l.jf^i^ 
l$i« o>&J' ^Jl ojU.1 Jc J^^« ujp ^=rj* (jP-ki NASI iu* ^ 

Ujili <Jl& _ <JjVl ( jOl^l ) Jj^Jl ^wj (.jSUjJ^^Jl ^1 l»iUj( 
4.«ATj , «LibLjSj| «ji <)M~— ms1\j <U_j-v.^J| t>> Ja**jJl <J\ <U«M$J] ^yW 

1^-4*1 ^^Ji elJj »uu Jl>*i 0-* J^riJ ' J-"=Vi ji JjV) ^-ui' jj'jji 

Ul "*j5 i (JjL" (J-,,-, ,t ^? i 4 -i ' OjoJ' U (jUj^ LgJ'l_jj -Uuj' ^Jl «Ulili 

^ij*J| tff^' <Jj*j| JjJ^9 J;« (j-a^J O? (^J^-^ l-W^J ' ^J>Jl llMAJl i'jL 

• f • : »UjVI' ( j^«Ji M»? ' ,/" ^ JJ* -'Ut ^ LUU^j ♦ ♦ ♦ ♦ ) 

UjTi! ^1>J.I l_i* a «J ujU-V oUVIj JiJl t>j UUoi^ , «UUJlj 
oVfj-, W^ VI • c^*H!l u m>_j4xJ oL*.^5*T oi-ij <^jjjVl jMJI 
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jkfrA^J.1 Ac ii luuJl JUixJI i_^.a-^»j <U3 Jia iii\aj <*^JU- «0_jA»i j>^> J 
^ji S-b-jj i <-c>Jl oL-iJUGl (j>u o-As-j j^vu <U^LJ| liiU^Vl ^J'j-S-^ ^i 

^i Co4>- ^JjUs ^>_j>- J-fll^ >)lS° C-->J' <i-A us Uj&'.pjM) .p'jjJi (jl 

,£JjLji£ — t^Vlj (^il_— vaiiVt !*— 4'ljAc j> t j*J (jjJjW.> ^1^1 ^ IjiU" 
tj-oJl ,JA (ji 1 ^' <£>tjUJ jW-Jlj < — a>.^il_} OJ^Jl _f*Uxa Jj~ q<JL»UiuCa 

<£ju <UjwLjJ O.^, ^* < l**il "Ui^dl Jib ijl O^Jial "UiiiJlj it^-iJl (j j£» 
Ci^-^-^J \g-yjz>- <*f\i£A <SAj (J~**i" ^^ATj c <cU.*l! t5j>-lj t ■ iS'jZsXi 

' o\jii\ ^j* "t^iiJl ^j <>35"j« ojbl {ja JSxXi J-^j l^UsJ ij^li 

j»l_j3 *.jJl?c^ \w4J'l_j*.^-i!Cj <LJj>bJ! <jti.A^j V« Jj • £OJ>s£ »li£i> 'JsUma 

c*jJ>ji kjuV&j >-u.£jJl (Jii>cJ liui ijO ' < ^ s -fl oiiu»l_j* o!i j>I_jo jaj 
l#j 4jii^5-itl <lj.Ajt_3 <AJb»=.]l u^>) J^LajJ! *Jali' Lj«jb|_3 ( «U oJjjIj "Ulfi 
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: l |])'u 4___d^Jl ^>_jM J JjU_u1m <jj& ijl uVl £■;*****'•' 

JiiSx^vt *U j'i jjj> • « ijkxi\j JjUzvVI (j» juT i£*w £**■*£ i^*- dr*^ •» 

: ,/*> U 

<-J>Jli • ( «Ub*J| (>-U»-j oUJlCJl ^j < <UkJl ^yij < <U»**JVI £_jj ^f» 
^» VI oL>dl yvu i-ij«)Vj *U-JJ o^U V) oil (*J^jyjj^l u*^ 

^*U' a* olj^Jl «./ ii j^l* -sljlj ' <d*Jlj ol^-^aJl <yJJ f*M» 

oIjaa^C Oj«ljV C***<a>-J ( <UlUlj oljj-Jl <-Jj*ll <_^*JJ < C-loJUi'j 

jj^uf jilt <fti Ua£w! 1^13 « UJLfi ^'Ag*i ^ (**A$JW J^lSj ) 
•****•"* 65 o$j£*J (vUTtdj < b$*>j> Vj •/» Jj^ (*£&> y>^ ^ Jf 

4_d*Jl J,' ( 3 — J Lai' VI j\ ) yiUx^Vb J>dl SjL^ ,j! jc 

^ ^-^ c* V^ 1 tA* 5 ' o5 ,> ^jvj < p.$>ui a^.c uji .jajui -jj^j, 
Ujtoj yi <j,ji — u«3i ^1,/v loUj'i jt ijjU Ui>« ajjsu liUJi 

' W^ oL*-l_jJl £jjj l^is*) ^ UlUJl ^J*2j U_U»- ♦ <>L>J|j SjaJU 
• £**»Jl j^- J»-t ^ l^JUil 0J41 <iJij ,y <C_j*>= a JT ^^a^s^ii 

JXJUI ^ j^jUxJl ^a^ "especialization" ^LJbJ) (JJS ^^^\ ^ 
' Jt^ j^ ii>-bv..^^ j^S "differentiation" 



k2.A,A,juJ 



■ <dIi C "^^ f ^^ J l' J*-' u-j <«^' j».T ^ j^j , <;U.|jj 
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2-u.lj <J^j U ojj ^ ia> U/iUJl uu^ ojJl olt* ^ 0_>&l <**«»- 
iji U-gJ o^" u^iM Jl cj^— «j'VI ji («L^iu'Vlj o^y'LO' ( o4»-lj ^^JS ) 
UXvoi'l L-oj*. jlj • <j«ijj' ^'jf b,UsAil U* bis : M~ai.> jl M^aiij 

< — *> ; i Jl r U-i;vij J\£d\ ^ jl_^.x^Vl; i^Ujj l-u-lji IaJj U;y 

L^jmj . ^OixJL ^.oJl ^ j.U^aj'VI j*2~oj • • • >Xc ix^j JLiUii 

- oUiUCJi (j^o ♦ SOs-lj iLU- J j>mS j e «Oj*-j)j <U'L»- IAjj _ pUiXw.1 

J^tj £>UJ|j jJU*»Vlj oU'^lT ( loUJl ob-ux* ) ^| yiuJi 
C*x>J,t dj&J ia^ilz* SjjU^* l^U«j;i 4-j l»5UJ| ^^Lxi oU,4i!l^ 

JJj^'V Jvil^ l^Jitf Oij — ^'STt J»j*Vl <^j U-; oiUUl of ji* 
J*_^VI <iUi 6ST ^ JUS jJj ojljsJl J_jil lilj - 04-i' Vj 

ol tflfll J* j^S ^Ac ^ ( <Js>ijJ\ ) JjVl V^' li-axj ji 

\ j.i'1 • <Ui>-_5 <<Ls.i O-Sj^l uV W^, iJij*^' jfc-Jai**J V Lo" Ls <x*J& 

<Aiz>J.I CjUl_«.^>>iil CjUJij_j.! ,j\J kJjl^j-Vl' (jl ' I >>■ p^J * • ' ' <A^ii 

• oWJjiXjIj j*tjVI (^s i_aA.i>J.! |_5j.Jt L $_jX>s,fl J „ L^L_a.jI _ Oj& 

* UjUj jl l^j'ly cAo~Jjii"j jaljV tO^oLlj' VI U ^J I^LjLA) r\zJ J ly^l) il>- 

S^»!j ^jj' 3j I4JI ^sj 1 jj^^aJlj Jill J* oUllxi-VI iby lJ.;,jj I«a;,jjj 

*j|j < <Aii>t,a \.^>-J tj$<~^-» l^-ia Mj Oi n*>c.j.£> * I j«- *A*J «... uL-uj'l 

Lj-Uil' p) 1 IjU j£. ljyiS"j , I $\f aMf (jiClj < <ibi>txi a _,ii ^i ooj^ii 

^IjAJ »lo • L^ll^il, (j^" CjVWI £**>■ ^ slOiJl • ol_j-_Jl oUl«? 



xri 
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^iiswJ'V 5JiL« _ l^ej*** J> ~ yp-ji < oU^lj UM-=ij 4iu.A«> <?, ^c. 
aJ" bM~j-j ( jti -aJ" Ij51>-j i ■&* 4*T Ull*- «J>y 'Ojli U/f _jJ 

,,<9)«?Jlj ubllilU i j iTJJ' Uijji t>'4>-j U <jL*JI 4*5" uM»-J ' oLi. 

juT IJU- Ij^iT <ui vJLUJ i/jjJl oJ^il ^i !-U ' S4»lj j$»sU> j4J' 

'iS\jj)\ *LJlC Jj-2j liUi £» • 1$**ju ilaill JUJfl y* <~U- gC <Uaii!l 
<U>UaXA <kiij| 4*5" lAi- a\ji ^ oJj»- jl| 'oU*I*xJlj j«ljVl o' <J^Ul_9 
Ul»j <Uix>sjJ Lj-ljQj < <kaJl (j-uij <JUtt> "^J*- yr^ « J J*-_^' '■^ ff **l*> 

' j*"^ ilH^" ^ -*' otwjyi 4Jf <cU. y-i oJj>-_tll *iUj" <j.c 
Uw* tj~s y^ciCll uf £« 4>.|.>Jt O^^ ^aiJll V-^Vb «UwVl bJjU 

<ihs%a ojj** ^ji) ?_yi> ( »4ifl MT gXJ^ < b»Lj' ijuUaXa i_tt=-L^M ^ji 6^'^ 
iJuJIj < fj-^l ^Vl j) < J^f, 4>-l_j Uj^3 ' j*'j' u"" Wi ^ fl ****iJ 

£_jj" jji" (j£Jj ' -U-lj cjUT yjs <5>l3aio litt^MJ J-oAJ' 4>-ljJ| gjlCJl IjM>-- 

i^^uUll <J51j!d>l jjt>liai| bM>Jl' Py -*>tXJ J ' 4xiJi>^ l*»UAij' rtwaj j 

^iao-J • w O-BJ ^ uUjvt oU—o^Aju' ,^ 4Ail^ v,«^ i^Mis-b Jl oU>-JlaJ' 
<aJUjaJ' Uj ( I4J <IioJU' JJIj^aJI /ya <J^J| tU*kC 4,i S".i.> w (jl : j»-T., 

iijjUaifl <Uli>ea CjVJUj jloJ O^l^P-l jyi <!aj~jl( U Ju^A)' i*J»- _J* 1 4* 
g^ii ^ji _jAj t (Jj^Jlj o'^il ^ ^-4^'. ^1 J-^^J 4>-lj cl«J j^i'*«J' 
I»aJ*>iJ| ^ <fllx»=JLl LM>J)j fUisc'Vl i_fl?Uijj _>*Ua.a oiU>-l > w jj Cii'_jil ' 

* ( Ac.jJl oj>- yvo i <j T jJaj'l ) « -Uiyf" 

( ^*-l jjlxl'i 1 i*»«j ) bjU-l ■_,.« j 1 -^* ^«^>=-« *j*£J ^y> 6J>ti U U? 
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o_jjl <lfjj pit. J I <Uk J*cU*«lj • ^t Jj <*? C-*-^ 4-Uj 4s- 1 j ijif 

' i->j*$) <*\ j* £*X*rt AJj> £j*J <»-jj -^'b £,jj lSJ >C Jlj ^ «•*>-.» 

lil j.Ul £.*£>J.l eUj , 4^l_jJl r _^>Ji £«.z>^ l^u j-ji., i4>.|j ^^i; 
.J* tij-j' ' ts-^'lj j*«Jb -u~>J| JLm <J a c!oi" ^c <u ^.^i 

jUlj , ^ A,^ ^aJ! Jillj ^j .5)1 <U^j ^^Jl y-jjJl l^t^uw ol 

; « a *»Jtj j*-.*Jb 4*«>J| j5U 

: ^jSJl' J^JJ <itM,cj o>y" ^'U u^t ^J6 ui c ^kzwJ LdJ 

'^ &>3 »-W$ ^ £* |t fiU> jU\ ffjj \yj\ *M\ iyb ) 

•4i tyJJLjr jjOJl ^| |^ . t UJj l^f Ifby i^U ^ 5 ^j 

: (J'U i**i <-d>J| o)_«; i_i)U4j ,_^a*JJ o' — (jil — U..l£») 
•Ac^ajyys _y»j t l y%i) (JJ^JI J<>**aO <-J Jsuba) ^JJl o^t Lfi'f _ \ 

■-UisljxJ Sja^lj /ylSOt U* i>Uu.J ijidi a^VI oUJL«iJlj ^IjVl 
- « "Genes <j!j^Ji J-^1_j£ » <*j 1^.c_j»>»« ^ ^»*«J ^Ij — 4&>\kjj 

,(JjlW>V *^j4**^" j^U*»AJt ^ <jj'li 4>oa*J ft***' ,»*i ol_j-Jl ,-i — . V 
■o_;«ii l«i* J^" * q^^* j! < *^-l (JiUJI *»**^ c5*^'j (y^ J' SljjJl 

<.;ji>Jt j»L^Ju! ji j>\\z\\ <^i«jo <c_j*>^i ^i 
"reproduction or cell multiplication" 

j,***) -5 e2ja~jjk\ <Uj j>Jl j^ljil jj-« fi**J ji**tAj el >^Ut ,«i V 

.(JJIAv; ^i 3 vAwafeJLl ol ^j^AjJI Jl I j>tx« (messenger RNA 

ova ■>-»— -wjj.*^)) j-^awJ'j ) 4 .IAJI j»li* ^i ojj~j>-^Uj cjU.^jjjaJI 

,y <C j:, v-Jlj*- Jc a *l_,^ l^u >iTj . "Ribosomes 



xr^ 
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V^aJI J' ) *i»jVl jt "Genome" Jl> U ^uU. ^ JaUJ <1>UJ| 

<»Ui.Ai| Uj^j [^aL&s si_jj| ^y ^iJ"^| ^ oj*; V ~ 
-^' <> Jy ^ <j*J ' W^-j^- ji V^l J^l^ ^-^' ^1 oUiiJJ 



YW 
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V 

^JiltJ LAiSj <jO*J <U*u£) j) 

^ o^ illJij*. <JjLl bo>« ^jj U • J/VI olo^Uil ^i J^\ 

< a.3- j^c <U)Ljjjj5 iljfl ^.« Lj*_ *^>- J_p- -Lit I <i'j^it U i_*.lcVt 

oj* — ■*«, » • (j*^, Ol dr^-*!. ^ fl ys ( <^J'V-^Jl UjULl J_p- }_^Ll^J\f ) 

• UjU>- ji "Cell coat ajj.1 

"plasma or cell membrane <Al\ *Uxi. » ^Usu^j u^l V 30 ' ^ 

4.JJ-I fUif ^i i^aA) iiitAs-1 ,jl (j- a ij^is-LJl u-ffliO oJjJ U l$iv«j»4 ijLJ 

Iclki VI (j-"--^ *t-Ui-l ^~« j^>bH) o\j> U (ji LJta j5"a^> o^ l -* : * ;, . 
»^o>. /jA l^J i_<LLii,l w>jljl.c o^-j,J < HJ_p O.J& *» l./£i **j*>- L^iuiis- 

/j.cj I4J <kj>J.t <~^Jl ^c «LJLi-1 J--" 2 -*;. Joi^»- j^^* *~t&\ s-Lix 
qoj <-J>Jl tJy M.*.^ ^S'U&Jl tL.^.Ac j,$i < « jJA> e\m> f »i ^Jr III » 

l__4;dc (jV o^l^a <U_^uiM« <*Ja_j^ii« oV^^sol; <OJ^' ^.^"' -3' "^^ 

| _ r „J v_iix>J J^^ojP'j J-^J Ol_plj J^ai Oljj! -i>.y <JJ-! »Lic tU» 

• jljj-lj 
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Ai^JlS 




p_jjJl ^fl ijjxi' <UL.<ud| L^j } v>-i -j o\i>jJ-l <jAj6 jiCJ '* &LJJ <UJi (jr *j 
rtA^jaJ' <Uj^j^SJI o^t^Aibj ?UJJ Lr&il Jl *>ij-i]! Ij.aj * *l«JJ (jiiil^'l 

^a^wj'lj ,yU <L.lj-l J>-I.S ^i Ja.vJ_aJ| o' i' I**** lj*-l>- <L.«Aw-£jl <<JiJaJI 
ttwJ V (J-*"^ W 1 ^e-C* 1 iatlftS <LjjM JiJUi |JLgJ * ,<)la <j-U-I rj^s- ^ 
tj\>- l$£*»*t i)_)J.£3 «L)j^£J| OU>^jSj| <t>ulj>j L? rJji-\ jl Jj»-.aHi 
SjJ.5 l^J <U_Oc^lo ijU^a Olijif J I Olij^i-I , J.i>tlj ell,) i jl jJ-AJj 

,j.a Ttia^.!! ic ob.»»-iJl ujXi' |«j il/>j ' ji\x'A)j wjiUoxilj J..L^.x}| Jc 

OJI_j^!l ,J_jX--«.a_5 <? jUa.il OLscjXJl <^c_jj U^i' i_jJU-| jl jj.-oi^Jl J,,o| jC 

j^j JJL-j coo^x^ij 'Molecular biology" <JL*J3| oli.jJ-1 
vj^c l^j , wdi jJlkJb "labelled" <*_^jl,| oUjjJ-I ^IaAo^IT 

<U.)jj9 OUl uJ, 'JULoJj. fL&i!| iJjUSvJ ( ilia V* • ) "L-LvdVl ,jJiU.>-Vl 

Jc ^Jjjcdl jju < <L.ii-l >^Lix Jl ojjIjJl jsljil oUcj' ^kiljJlj Oji-^lj 
i*^^ 2 .'. '"^frt * ^.j*' Jl ^*jjj» J-4-^' iM olijj^JlJ (^5C«J W^^^t^J o^li! 



m 
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.ijjJ-l f^lj"! (j^j9*S' LT 4^.J_p»» j^all U* ^jUssJ J>-U« ♦ sU-*Ji 
»l_j^ 4i.Jb <UaU-l rJ |_jU|j J 9 j_ /V jjj L.J jj-aiji' j? ft*-**^ jj-««J! <__JUU 

"permeablity" JjjUJI J jj.**Jl <^J»jj <JUa'Vl <j"I>iS Jc jO 25 **' 
V^^^s- cJiy dj-vw <JLil <Tj>- ^ j;*5" jjJj «-l«u!l p*L*d — N 
a ^J l^J <>U^V! iJ-Hi <Ji-' J*-' 3 J' oLjA*11 6Jjt> j1y>1 ^* <*iil 
^^i)t iiJaj <ko«it i^jjJl oUij^J.I o? villi i JL^jb'Vlj jrUoiVlj 
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* V^i'li^Oj o^^ajJi uiuAil |»,JaAj ^i **U*o — 
' *^r^-^ fh£tt U^'j*"J J'*^** 0* J^" cr* jir*^, — "\ 

3J&1 tL££ <bi>U> 

l> f >" ^^ ^ ,? f }> u* Jii I4JL&C iiW £L> j , ( ojjJw- > ' ) 

cS-A" 0* °jfe '^ W 5 ^ * < -Jjj5l^ •_>' *A t^t ji«yU A ) jZ^jJUU. 
^ U J I 4iU^ 10* , ji,^- ^ ^j» V ^it AjiaJI »u* j!>U jjJ.U 

*LM)| JiU J^.jxllj JjLdlj jjjii oLUc ^^ ^ f U| uio^Jl 
oL>wUl f f «U> ^ ^ Ui. Jf jib V^l oV-utl Jc <JiiUJ.I ^ 
J=UiJ -J* Ul\ <, fJ jtf U ^cj j^LuJIj. iJ^-^l ^^/ j^Jl r f .S-jj^Cit 

: 1^1 Ja)j6 zjJ Uo <oUJl J>J J^U-j l_<LL^- 

Jv^aJl c.1 SijJ-'j ' _/^U*Jlj • Ob'jiVtj < »U.IT 4JU3J, ( f ) 

* h'^J'h W.^'J VW 01 oU^J.| ^L _ v 
TVS 
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■ da\'jJ>ti i V U v.^»j < <U> j.> j] <L.j (jjJLi j^KA.AlJb Jalx>u,> U> o!_ji) jVoi 

Microtransfer SjuSaJl ^i^JJ *L£.i!l 5oUi ( I ) _ \ 
"'diffusion" jU&uVI u^l^ Sale iljll oJw> jjy £~2^>. 

JaJLJlJl ji ^ C*i*i ,_jX5l ( V' * ijO ) i_)jl>oJl <Uj^>t« ^ U>U^J.i l j6\ 
«.) i j_aX,M "Ut.AC (_i-t4^-uj' <LOj^5UI oU-at^iJI ol)j>j ( ^Jjj^^xVl ) *j|«"Ul 

<^jjoli.l e»A* ^i 4j\,/-£U <Ljil AaaIC * Xjj>- kt s^^i Jj .i oljwJ,l ^.a 

oV^t! oJl* JjU ^.s J\' J~mj UJ.J • "Pores" ^.L^ <A <>= ^JlJ&\ 

■ oil U**^,. ( Jai*^Jlj 3^"j^' J^"- ) *Z£j*"J JJ^ oUeTI • "US; lg-J 

j^iij! < X3j^ pL-*-/> I4JI1 bj-^ fLJ.1 •ijJJ C* 6 -£**^ U^*i 

•Ol i> j»- J/i Oj£^' <U*>*~SJl iiJail ' ^jla t>>=c <j Ail £_U Jl jt *U 

< c j-J JiLixilj JUillj Jilj JaU^iiU JjV5 JJ'L- <u*i jt JJL- ^JUl 
\—»*i <JJ-t jlu>- oUoLii (j^xj jj^l^-l oijc. UJ _ rtt ii' o_?^ ' f^-'JVI 
o^-Vj^Ji o^ — ^Wi ♦ c.i>Vb <-**Mi ^Ld*cj <f>^ (3 1 * 2 ;. 

Jfj j* 4JiUli - fUJ o^Jt 1»4jM ^J^-w 3 \>j iljl-l JJj* e V o^^j" V 
SjLAiifl 1^»\JU ^^.J^ i> 9 Oj5oi" ^'Jj-^' **^l U? ff> ' V V-5*^ ^ 

• S.]-> j.*j LJUJJ yjUxil d.A^_ p> il*»Vlj 

U^ ' ( liJj-^VI ) jil-jJl Ja*-aJl (Ja'IjaJ Uy jV-S.XiVlj <^jH fLuJ.) 

: M_JU 

cJ oiijj < L.te- J^j J*b« o^«^'J od,cU3' ^JJj° ot ,^«i ^^ ,J ^ 
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o U-0 «LUJ| *L_*£c ^i •uj.u'jj) oU.i^)l VI o-*uJ J-°tjJtJl aJ— « (jl 
cA-a^ji ,<'^' •— ^ ^iy? cr° W~U J-^a^j is Ik! l^Lx «UjI l^ril^x^l 

Jjji' 4ji.| ^i 4_j- oU* <5UaJli l^ip^JLJ' ^Ij (A.T.P.) jjJJ^o'Vl 

• ( Asljil ) lij-b' j5"jxJ,I ^^s^J'j <sUaJt 

: ilia *-4-^j 

<^1 i_>Uai| J »j.£J 0J.3-lj.ll <U.»-I <?<jo' .&.U <ji ^J^J <t>s*J ijpjk~u*> 3 Ix-uj.5' 
j>s> f_j-Jl l-L.* ^ ^Jt UiU-l J— !LC J^l ' VjAxfi Ijj^o <J 6? Caaj'I 

{ft ^.j^^JliCJl J*-li' vJi*upVi oli <j j»sJl oUJlXJ! ♦ <?-U-lj ^^^oijdl 

Oljjj! Jjlaj'j Ljii-b J jj^jU'jj.II Ob'jjf jl\y jUuj'VI ^ *lj*^-l f"^' 

^iU ,y> Liuf U-U-lr <jlkJl ■> 2>J~ ''LS (iU^z^oj "pumping 

OjjjjTjsJ.I ,y <xaUa Jc J-m«w_ (5-Ul (A.T.P.) ,>»j>4,3VI obL-ji 

• ( SjjJii.1 ASIji! ) 

l»J-wJvAj| — |»_a*-L-uu'j.*j! _ AjOjuuail ) »**iu (jiJi 1 .iljJ.! JJU pb^d 

jjULt JiU JiLui" L-aU Oll>j». ^ : ojJUJ-l *V>* • 4ilkJ) tiUi ^i 
<Lu*'Vl ^Lsr-Vl ^ J^^L* l§ji JJ> j* LIS <jj}\ <JjliiVl jf «U4J'jj^.Jl 

^Ui! <U)iliii < *lj..w C-u-uJ O^'j/Vlj "-"^j*^ t*^ - ' *L«aJ| <b jU> 
(HCO3" 5 CL — )oUj)j5C)Ij i>)jjiiCJl ob'jjV <UoWj Si>4*:* >c 

OUjjV <X>iliiJ Ua.^J> (jw- ij^j pjy^\Sj,J\ oUj.)V <i)iUj'j o4>J,ji 

l,pck^J 3^.^.11) <_JLi. =lJU)l J>-lJi ' J-jJa^Jl Jc *^Jj^il oU>=^Ji 

tT"*.'. t5ij^' iJJ'j^l ,5jX^.« ^i juixJl oV <Li^i*Jtj «U**ja*Jl l)Mi-! 
<Ul— ^*Jl til JVl jJs^ Jc 4._^s.^ <A)jIaj <J,>»UJl <JL^jJ! JU^'I 
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^J?^ ^.J* i> c J***' V<-»>* Iji"^' »J^*=il Jtjij ,y> >if • wJt^ 
oU? j! ) _^\ *L| j/UI o.o»j i^oJ-l i*Jl JJL»^ jSU\ 

1$j1 q\J ASj , AhJsI] jfUixJ) *k«.|_^ dUij , iJjUl ,L&c ^i ( iiliJl. 

a* o>^ ^V**" Jj*?, ^j-^-l <> ^y J**=j, cji ijJ^-l 3ljt ti^ l** Cr*-} 

1 — J4JI 4ijJ£l >^>y^\ UiU-j *U/>Vt b>U- ^ - -Ai« - csUi 6^ 
oU-jio' U-jjcos ^U,! ^Ja^Jl ^jj ii (Proximal convoluted tubules) 
<Jj>-^l <iUJb jf "micro villi" ^LSjJ! o^U-U ^^ <w: o>iT 

<iLiaJl *U«Vi Ji *»>• y oUj»Jl aX*. Jt iiLiVb • (brush border} 

JjLJM o!J,«fi ^s 'ij&) h&*2 oagJlj -UasJi jj>,3 4TjU y-T o&> 




Macrotransfer lukJA) oW***adJ *Li&t &M& : u - N 

j? <L_L_^I <^i,j*i) Jljll u-«*-;j ' 5xJ.I ^!&M o^-xij < oL^j>ftJlj 

■L^jaj' j] «Ui i_jj4i' 1__4j'V a>b *JJ\ <Uui» _j*c j«j' ,5l_j« — ^ 

• <> Ja.L»=j j) 



VVJ 
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• <JUJ| Jib Jl sL&Jl j*c ( V^ct <!L»j jl ) SjLil JUzil i_«-«*ii.- 
JlU- j! <uUJl J>-b Jl i — k^U- ol^/u ^c Jax^ j' ■>« ■— S 

<__Jlljiu lg*A jl < <<!JiJlJ| <AJjk> <JaJ| Jl J*Xi5' .ilj* — o 

« <Jc>J|j < jL-j*cVI o^J ^'yVl o^> |>« J^" J* 1 MJi> {J£JX~» 

iJjwUi t eLadi i_**|j oliws Jc L^xJVj) U.J&' («J l (j.«J ' r'lt^^J ^O 5 -.?.' 

Silo Oj^j^Jl • <0 JxU^J'j ( ^*4)> ) fftwJl ^i wjjvii" <>ji*£ll e-liJli 
lkj*&ii I4-J' Jjtf S4^*> *Uacf Jl JauJ 'L^\J~ <Ji jl o-U Uj^yw • 
-U_jj' o-k-lj SJb-j ,^1 JibCSt ( i,a*i*- O^ ^J-^ ^-^ ' ^»^*J' J? ^***SJ* J 1 

cj\j uj«* • jciLJi j\>J! i_ja$ju.uj "LjjUj ouvi^^lj J^L^j W' Ijrr' uy., 
Jj ^.Aillj J^llj ,«-jJl IjSU. ^ ^'y Mi* o^ll l*jj«i c^ 1 u*^ 1 ' 
SiVj^j J*=*^ f -^1 fLic! !«J^aJ ltL/5' <W" f*«>Jl IjM>- ^> 

^**i Oj^JJ^Jlj * '-**• VI j^JJ, Vj "L1?J| jJki %i i^ijM^ui jAiuj ^jjjss 
Us* il ^ f I qyl^i Ji« 0**^' t^ V- 3 "^' t*^' oU^U^ftJl jjJuiJ l4*> iS i.- 
i_ikJj| <m>j»1 i!j»U ul ».iiiU".wuJ * o i'^^jxJ J_3 oUaJ^U bjj__ r ii Uaj ^jUiJ^j 

^ U.^j ^fe^* 1 ^'^*! i^ysl— ^JJlj oyjj^\ OJ^— *' (Jf*- W ^, J — *^' u-^*»-J.: 
<L*-iil ^>iui v.'."k' * ■/*" u "^-^^ ^*Jj^ a ^ W-^J « *>^i^l JM»- jj_ji!' 

J— J'U (juUttl) (jAsJ A.XJJ * 0_J»i5 l^.J'b_jX5ii« rjitJ'j l^flj^j'j UM>J|.' 
(/"J LjOftJij i_4J_jJOi e|j«jj| ,»4J| olijT <L*Acf ^Ia>»> <U'V uLaJSU' 

* (jAi**J^Vlj A.j.^^Ji <>»^ujf ^i»ur 

•UiJl Jj^'Vj UiUJl J_iU Jl ^UiJ'V £.iyi j5>I UMt ^ > % lxil:' 
TVs 
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oj*jyj ' < — jaUJI o«juJ| oU^jja ^j — J | UU <JLi»! /_,.« 

. ((neurotransmitters)) i^<z*3\ U1UJ1 oljljilj < JJ>«jVI 

■ 4Ljj9 oljiS "** - '^' «>^l oUlj*>J!j oU'LJl aLm>«I y.9 __ Y 
<Uix>J,l eLicVl Jc £_j_j^J <aI^*« ^t>oj r^-o'J "^ W^ (i^? 1 !, ^y^ a 

OjSJJ (3^.a>y.xi' UMm <ULws o)_>iiiJl o-i* • I) ^l><Ji_j <*s__«jVI Jcj 
iJSjSsij' (j! V4-J1C p**^, '4* '"■**' ti' a1|jj» ^ *Lo U_j tU,l J-waJ ( Ijl-U- 
oU^^-t^JyJ I (j^aJ ♦ l3jl» o>AjU fciUi ( J__jtftl' j»_j <A*«!&dl 1)}UJ| jt4j~ 
l^U-ls- Jj tjo <U — >-s>uJl JaUuJ! ^5 j|4j>J| ^ijlSxj ol ( J-.^jaaJ' o_aJ3| 

<0 > _'X_«w» <Ui*5'jjj jl <LjC w» Sole jii •*>•'>» V JaUiJl «Jb*> ^i 

o> ii ^yj ,<£>• jjjlu «.<s_™vuj il WIa jJjCoil'V ( CuijjjU* ) 

(jinu ^ji i^Jj*^U JJjil ^ £„>*Jl l>i* ili«t ija 1 aj^Si\ CjU**^>J|j 




<LJuj j (Jjy'jjUtxl.1 q^ui>J| t>> ijl^axiVI oj& olj>iiiil j*k** ,y 

^* Jlto" j? jj^I W^ j^I ^1_jil Jc p'-^.J ' U^, JjJ>l <j£*» ^ 

(£) <U»ji» t/jt qNXJUJl t/XiUjiaJl ^« o>A»-lj>l l^^ii U^l>cJ| fLuS-l JiU- 

^ 

-oU-UJ.1 oJw> ^ * (_,x*Jiil (j.« - — , = jXojjU ^ ) ( ^yu "l» 

li^JJj o*«J WiS3j * "fenestrae" olj^" ^ <> : ^ i ^^ ^^'V 



vn 
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Cy*iJ>^r 




_i «**aU oL^xJ ^yj* ^J^ o' *•*> J : * 1 ?->^ "W^ <J J^ (**"•'■"■' ' u^ 



v_»jii±Jl awLfc {jA L) jj' < (jLjJl u_jAi> <fe.^ (J** Lfc-» i_jI»b>-V £j\j*> 

(_,L«^> l-u*> u_^«ji5l u^oj «oL«Vl J^uj'j < «jw>!'j -ij! UgJ bM>-' As-_ji' 

IjX/j sij-fH r$j>- /&-?! (j[d\ A^ J a ^j^ tf^"" ^ * t ^it**' Oj^* |»UaJ_j- 

•- J-.*>- 'btj f»^L^' ^ 



^>4J4J_<L6 



4*ML«** "t-«4«* 




S_pojJl J— ^*J "Cw4 ^J^SJ JjUjJI i_A_Jai jl i_.vL.aJl j^^J^Jl j^J- 



YVV 
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<u3ji iL-u,_jl SiUjA SJL> ^i iu*XJ| ft*»U| 5 a^JLIi 

Ap ( jiUi <> i^-jU. ji ji ) £jUJi ,> <juji jib ji jj <a>ji 

•^s-AilS Jcj *LAiJi '<s JjA j c eU «j.P 14* juau < U*» Lff J^ j? 

"Phagocytosis or endocytosis JUUU <A h >J| e 0* ^.w • s^i 

3.^) o^^" W=ro^ JI V^ j I u* SjU.1 £>ai I^aUJ'I cr X,j i q^ 

^a^j oUlj^oJj j* ^ • (exocytosis) i^XJl _,! i^l^yi 

..iiUTj , <AjUl oo^ l*y>U»» jr^j U.lai J^l" ( U,VIT ) <*UJ| 

* C tiLjj| ^Jjl tlU. y^J J.*AJ' 

.< U> <*«LJtj oljiiJl is&Jaj j>,j^\ vi4»»> L5UJI ^iuj ^ 

"* — £■**• J*" ^--^J < <**LJ| *&Jo> j**I iUU ojU JT c*^J 
,,yt~j Ijtjil j! o^ ^yAxJ IjU. Itjji j? , < ; ^iuj c |o£ sOiLJt ojU! 

<**«JJ| UiU-Ls , ^ jS U! UiU <j'_jm J| <aJU| lji.\ ~[^J «G ♦ <UA*i' 

usu-ij **a*jji V.^ 1 <> <>'jh« J' uu c^' r^' e*-^ j ! r u " tf* 

"opsonized" J*H\ ^1 . ^UJl r ^| UaAxJ f aJ| j^ j <ua 

♦ ejM-lj J o}l^S»-|iJ <«I) J4** 

* ps*-j »^jj> ^»*j **C>- 

•oli-ua* ^i-i-H ^iOj ' £>M CjUuL ,y jj-jWl eUAiiir 't-SjXi Jil4j| 



rvA 
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: <Lis <Ua? ^JU 

<«_J>U> JL-*>- ,jfl L*x« 4_^.|jJ| 6j>% • «lysosomes <JUJl 

* "UJliJI ol*^£a«A 4*a» ^c Uw \^Lua/uj LjiLii «U«Ai <U»i>»< oLuJ'jj^-U 

JAjwi) <t Jlst-I C >[^jXSVA jU jlUi-l C**?J*J *lv£J»J! jSNlAJ I 01 lt>-*=~ jJ 

4jU>. Jj»£j fUsuL) 1 frvjU- J\ <JL»J| Jib <J|iAJ| il_jll jl <£j*)l 

*jw*><Jt l^J^j^w' ***»%) J7j*-«^ ^s^l-Ul wl < Jiiifl (j-mXaI l*^-U ^>-jl>=Ji 
oL»»Xil ,j*» n J>X> (3ljS»-l *i> oUUsaJI aa^s ^ • <lUi»l_jAA oUlks Jl 

♦ «lii)| ^ & jj,sj.| <JUaJl (JlUsV dJjj < <u>\J. J{«£. i'-uL^ <Jloc 
oU*-_ji ^yili Jia 4j jy*u_ji oU>,Jrr ^ iiLkUl iiiUaJl Jj**£j' tiUi *U> 

l|}Ucu*l .slji c~> Jl *StU| JJW ^xJl ^j (ATP) «>> j>ijoYI 

o^W> _jj^«y ' **i^»- ,j«o CAisvu-ii ojU L^is'Ua o-*j<ii bU < <uUJl i 

jU> »|4*J| Jjsbj l^Jj , <JlUl oJj^J oSIjjs jT Ulyi _ oil - fLwJVi 
oA* jj*^' • UM — ^j bj» cJISj « Uil^j b_^ ^f » l$J ,uii JU 







TW 
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iuljii- 4JU=ljS/> V-&£t> <£*~iJl ;>a*J - iUiJl Jib J* !juT t'j* ^*> 



l^jj ^kvJi' .L—JU ttl-JJl £ )>' o^ • ,( W^-S^l 



us 
o 



'•'^ «*«? 



£*X>&?>' 



» . ,°f ^ 




csA To 




V*. .Ufa, si^j ouj-au* ^*i *J%*W **■*• *t J" 



ji 






u* 
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» «U*£ci> <L>W.1j l^iu^J iL^aJkl ol^Jl ^j-o oi«J» J;-* 0<A*'. 
<\~ '•S\J < *Uoj5l> J-0'YI 4£v^Jl <Z*X*J> vo Ciljf*a»ll UUj.*J' iji tSj^L 

4i jl VI •LvSiV'l 1 **—t*> *r^f J' *^ ' W^*' 'I— **«*> olj^Jl JUUj' 

»-_jil| Jb\ij (^Ij ) SI_J-J| J> 4jjjJ«J.| jflljVl ,j.« UeW OjJ-U^J ai"*^' 

"Ul_*Jl ^xJI (jjl&l u^jz- <j-jL_^4 4JLi»J| jji (,* ^xJl L^j'LTj>.jj 

• I4a.il>. oL-JUS'j _>*ljl 

.2j.*vS _ jjji' — 0..~"_J «Li-l U iU-l ^ "Ula-UJlj <»i>-jU-| 4,.^Ac-Vlj 

•Lj l^-o.*W I J ^SJ.,/1^' 1 H**>}j>- l5^*«^ (Ujo' *Ljltti)'l J,*<al'_^i J') V'-lj*- 

J^Xa-JiJI {ja iLsJt jUlj r^- 1 . ^*^' 1&33 ' <ijUsiJlj "Cull <^.^is.y\f 

ill* oIjAaJ Ljj'Ij < <Ji Jf i_>UT ^ <1>b*-j jJUJl e^l j? U <aa>J.) 

• U=~ jUscYI ^i. 

oUJt UM> 

• Ua>cj <«i>Aj|j ^.j-C^Jl jijii ^.i^j- oy,J3\ a^^Xf ^U jUj 
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*^ ^s* Wi** * <*>• -^l>5 olilj;>>JJj ol**j'iU tS^J^ V 9 ^' Ij}UJ| 
o!-ux^Mj a*.^ jU — ^,Vl <j-a*j iJbjb jL£Jlj jUjVl ^j 

l$jt> o^jaJI ^ oU'UJl oJu^j U>-\iij olj^a*Jl «JU» j*-t ^a 

< tf>f £ii J 5 " 0* L — 4^ WJWI ^ ji^Vt J! ijjj ^J jf ♦ ♦ . . ) 

• V : «!j*JJ| 

* fif &* J*" 0* *&* *£~»W 4a 4Wl £a &Jj% ...... ) 

• \ • : uUJ 

( p&Uiy^ ^ UUU < M^ %T'ld3 < Ue ^)!4>j* ..... ) 

• < W - ?. ) : ^^e 

• o : ^Jl 1 ( g,*g» gj^J jf <^ A c*i*;s^ Oj jj crp>i ...... ) 

< ©^ gji J r o* ^ ^h iffy k^ ^Jij ♦♦♦•♦♦ ) 

V : 6 
*i»>A>Jl J*^ Jil ■txaJsjj ^i»J| i_i„9j SjUV <Ul>- ^i U^Jj 

-<_JAm j-iUT yji; »U,| ^j , .U jj>«j' pUlc oti o-vLuajj*. 



Y£V 
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oj&' Vx53j , ( 'i^juMj.) ) j»L*Ju - yi ijOy^Jlj 4JUiUl UiUJl ^i 

J I JaJd\ J—wsa Oii ) IjuT I j^s*^ J*>fa£J (5^.1 l>5t»- ^i |4>. SjuT 

(cell coats) bM»J! ^Ijl ^jiu LiUJl j* Ijljil j*£m IjIj* j' 

< t/OxJlj qU*dJl_j jjl*L*Jl l^xList ,jj»J f oloJl »U»I «Ui'Lil| 4>kuuV|j 



tit 
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QvWI ^ a&LJ! 



^ UjwXi ^iWrtj j^ttaJf (u) 
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* l5jaJI J <9UaJl ^ j^SJ dUiT o-Ui'j O^-^'VI j»A.*t»- \&.x ^^^u oUJ 

ir* JJ"*A «Jj£ll ^ j>-^ "is* J5" ^** j**i ^** j?**' W'^J ' Ja-lj. ^l J 

: aJj£JI JjaJI tJ-^Uta; SjlfJs 

• oo ; * !s 

* <&! J_jj t_J>. <j'^ -XfrJij LgjtT ji 

• \ \ : fjj\ ( oy>J **" (^ °"V s i ^ «£***' ^ <**' > 

< ^J* .^J J£ j»j * ^MJlj j»U% >3tj Jiifl y> ) -oil oh 

. oLuJV ( v- ***■ oj& ^=~ Jt <J^I <> <JM.*— J! <^>-j u&j) 

• <^>j cfj^Vl •Uolj.ci ,*a>.xJ jt 

*is-j ' JjJ> ^ «UiL» faj&lj 4Ajja\l\ UjiLsM J! £>^ j i 

• o Ja*- o das- I4AA ji^-"J Uxj 



U"\ 
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uUUJI jjJ^ %^\ J>l^ pA? 
* '.A** j U j^jj ^Ijj^j ^zjj* t^**;. _?*J Stem ijLmJI j) 

\J&*a f- jku j&j J'JJ-I "U«--i*J *Hj^l tr 9 ^ t?* 'ufi"^, *■& (v) 
UU»-t <U***J l-A^Jj yiJVl J»-ta ol*Uj'VI £:^ ^ "U*»Ui .sLoT Jt 

: (jli*,^) j ij^A^kj ^OjJlajJi <£j..JLU 

JjU»J ^iJl JaljjJl 4-«jUil <j ^-^4. 'j****** tj-«.>V) ^i-* ol^Jt <j J^**.', 
I — jA^j b LjjuliA) J)\»- jl < LjAjtiJa j_jii^<j ojsyjij) <_jLjaJ' ^}\>- <Jj^^*j 

J^^>„ ^1 J^-l4ll ^a <)jo>Jl o!^^) lj*^! <U»U. ^.ru! ^josJl' 

lilt ^J4>J| g-^^oi! tJCaJijl! Jul* Ui^C of -Uj i-^uu'V UJ-*J 

<ui! u^» <J*f y pjf ) : JUT <Jjj5 ^ « S^^u^Jl J^f » : ^T^l olw 

S|WI ^yjy , 4**Ji ^ \pj 3 c^u m^f j^ Sj?u #- ^ 54f Mi* 
( &/•& p»«W ^UU JL.JU'yt <5rt u>uj < l-4jj 0% ,£> Jf 

(j^Jjll tj»J| J-^t^^; u^>- « bj-U » ^-MJl ^^.s^J L-JaJl ^j 

* i/^j^' vW**"' ck^j < *^* 

^5U| elli oL*JVI jTl^i s (ijJUJf ^lU! » r ^U J_jVl J*Jj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



-*> a jib la jwj *ai ol »»•♦♦♦ ) : Jj*> m C^~ o^yiil *•> ■^ 3 *i li-^l 
■ \\ ; acji ( ...... p^MA«Ji> U Ij'/w 

Ait pjo" LJ» u ~*iJL) U otf* O^ f oy^l JUAfylj i)j.LJlj SoaLaU 
• Uij~" viUji> J li-j- ?«~^" ^^*- o^" olj ' >>Jl J^ - <iil oil; 

i oli'LjJl' Ji" ^s «vjU ow.J <*iLwal i_juU»j ^j-ujJI ^j^^iij 

J._w»'Vlj ^ -j*- -Aj -X>Jl ^a^-* ri^l t.**^" ^ft **■*-> ' "^"'j J""*' 

l$> j^jj < jj'kSJc)! ijjA> ^-^-l (J^*^, oil tUxJiVl r'j* - ' * !_>*****• 
oOU jl>= Jil t'y' 6"° -/^-J J»_jiJtj jjilj oV""-*-'^" oU'UJl ^t^a; 

*$> ■is***! p 1 ■> jl! k*auu> 49ja<i/ Jfe j < j^»li JU&mA£ o JJ& oUb£ g^j»f 
( UJsA 'j>SjJ »j*** (M5** ObJLaJl tjJUs i Iji*! ^"Ifl <0l' 4«j f ,>U£J) 

• Y<\ : £Xfl!l 

<>_>j>j| <5L_^sJl »),}>•? u .a*j jjft cAi'LJt u .o £,l>'Vl o-i* ^» 

•j. fl • *$«l*U Igio ^UJt j>«£>j <J5"y cs^' ^ ^*"^j^I B 'J^^' t#* 

J—^Ailj oililj j>^Jl u-jjjj < UslkJlj (j^JslkJl oUjj L_^di«I 

^ow Ioji JJ i W9j>»i ot ^Cj fl« jl Ujji.) 6^ u^*f. C^ J -^ Ll ' ^ 
■L^^ba-I j! U^>^ o^ii L..wai. oj'IT jJl VjjJl ^bVl i>* IjjiT 



TiA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 






dy~ ij' J|*-V J-^fi tji Ojx^o* • /'K' • j '/.~\' i^JjiJb iLJ' j-UJl 

jj-OjOJ t.J'UjcJlj (j|4ji«l)l J£a < ', J ''ji*" oUJU ^pi^i' cA-OJl Jj"i^ 

tic* '"J"^ j^LxjJ 1 oUJl *.* »jiJl JjLxS' ,«*J * y^jlj^lj ol,/Uwl 

^y* Uitj LtL^JT ASi ^a! JL^iL- J' u^ Jj 2 !" c***»aJ ^>_/Jt < *4_»*Jl 

*j_.**lt'j Jloj W»- ) ^_oL>'j <Ui|j^>- <>__«,^a£ oUi»cflJ <Lw>. oUJlS'j 

4*il> oU*jo JU.aL.aJl J! wiwu' oUflXIIj *L_^Vl o>i* JT * ( clic_j 

SL»Jlj tlib JitCj-YI Je aJ^Allj >Jy^J) /j-^ajj <j jiJl ««J ^a jj&i 

<»jsJl 1»jj2&j ob'lj*>- (jjsj iJLC^VI J*ljc ^» jj-U<Jl ^sj^'J <J\S jf 
4j_/il! ,_y«^J'j ojlj-Jl tjA=>J' <Uj>U- IjIj* <>_^Jl' ,ji jj-l>Jl jjil'j 

li* ^^.J , ^j^-l «LoU- ^_iyt ^a jl g__jJl jj-Aftj ^.« oU'UJl oUl 
< «j**mj (ji JjJUJl *LX>- ^i Jj5"L«Jl ^-aaJ j?i>&) l*T sUull Jc Icl^o 

* J»-b j^; ^«^ J-& ^-sU- ,-Vkj <Jj IxSj ii-l _ji»j , ^»jx)lj pjj_uaJlj 



Yil 
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\# 4JL>*» vcljil **aaJ LJ»U*-I jj&> O'J^'I oVaw u^ 1 *) — ' 

"UiL^Jl ^-S-X-iJ "VaoU oj^^l ^3j^» ^ 77 _>>«-> 'S^'" 1 "' OUU-UI ( jOM 
,jJ»a> pf CjIjIuJI u&*J JJ^? tA^"** * ill 1*1 1 oU'LJl ojL.aC ^ 
cA>j£a u^m-^J <*iwsl J*-|Ja i^*** t5 jiuiJI ^Ji^-J WjCiXJI f l_j)l 

• <buJi 

«L-*i U J5"j c j AS .^ JT Jc j^i -U>b jf jJUJl -^i ^iV of 



•JW-J 



*»■ 
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Tropism *L*i»yr 

* oljjJl jl <*;>*!! jf Sj-LJl <UJi-lj <**«.£? £LAXX&- 
U^wJl i-Jj-^J f "IjijjjajJl oljll eA* (_ri"J i*^J^ ulM. (< ^M ^ 










VM 
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1*r h^ U,;,. VI o_J ( j^LAl, Jy, } u-l j] o.;xJl jl jUi 

v ^< c 5UVlj oJ.1 j^AJi s |aiJ| ^ ^ 6j>^.. bjj, . U,U 
^iUl <UUs/l ^ < c ^, a -^^tj j,^ j^ , ^j tj ^^ ^ 

• l$,ai*> jt Li? <iUVl Jfl U 

■si >-*j £>U -j* v 1i U ^i*, j 4U ^,0 ^J.] loU- ^x*; _ \ 
^>l£dt oL~J-a-*> j»l — -JUJ l£\j t ,jts.j UlUJJ ^Ij-'VI jOwisl' _ v 

t3L-**Sl ji J^a — J-l UJ < Vifci^sti ''■Ajjis (j^*ui 14J! <uJte*y .^jVI j^ j-' 3 
'Ij^'j Jj-Jl <iLS }taU- l^JLiJ ^jVl fJw j>J "^^ Stem 

ij\l o./^ — iaH oit />L-ot ilr,'.^^ '— **J of JjV I 'J\ • ".l<wJ!_J l jik!l 

oj»\h ^j "tropism" ^UxiVI o^Ui lSt ^j iytUiii ei^ • ^jV! 
u" L-^" ^'^. ^•*^ a ' ol p^^Jj < ilL—w^b jj^^t oj*^ V^ 1 

(^.litiJ! i..ij \ii j ^^-Jut/J tij^Jlj s^^aJI j>;) "^olj JJVa^JIj ( "(^-U^ Va 

J L^AjL'Sj ej»wXilj oUJl ijl-^.'" (5^3^ J ' a-^-^'j nXJlj jyj^aJl 

i_JjUij <jji) ^ASoi'j _ji| JjAjuJ *U^.Jl *^aii'j j^iUJlj OU !_}**•' '^.-i*'' 



Xo\ 
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<_U'Ijj 3JUI»aJ) <JUll> U* ^Jjui j"\ JjV Vitl • (^;>U *-**«» jl JT 
ijtT U) j-uj _^«Vi' jt * jJli-l 'ij-^j «^ljl Jl ^o^i l^itfj ♦ <UUJI 
tlj^Jl Jl Wl ol*«JJ Jj*iJ u-^jVl tiUct Jl <W1 jj>JJ Jjaj JJU-I 

J^ju 4 J 15" j ojlywsl 1 Jl oU-dl jUJ -^4i>- ,j.o <u^Ui <jL* ol^-iJl <Lx|u,4 
' o^ijl J5"j ja] JT (J_ji <oljlj dJJl jflli « U.Os: j^l'Ac o'j » 

4j^l CAjji»*A ^J OUiVlj eLJ-l eji*- J'U^Jll ^ eU.1 J\ {jC 

l^JU UJjii lili »M{s> ^jiS tSj'S * ♦ * * * ) : oT^aJI Jjiu oA«L^J( 

uL*>VI Jx-° u^*» f** W_jiic Jl y^i" ol*-Jl ,y *Ua>VI ; JjJ 

»,jAj t (jijj-iJ-l Jl <> v/j^J jl ^jVl Jl <j aUjj <tiii^ ^s-T.e^ 
J^til-di Ji-f Jl jUsJVI jl^Af. o?' V*-* W4i ^>^" 6U*j"VI ,ji «i*JL> 
lies * «_y*JU SjUVl U "iJlj -UlpJl jjmaJI (Jjj £_I_t.=> Ji Ub <>$i l-Uj 
C-JjJ| UiJ^i«J' <jU j^ ^*b £.l_r" ,y (jU"j'VI ut j^Sii j*Vl ^J>y 

• oU^JU). ^jj ^| JaM j| £Ly b jj-i ^Ul uy. jUiVI L^o-U, 
01X9 0lik*ai <uJV ^ gLJtt UibT .UJI jJJ! U ^Jlc jy^ J 
•V ^"'i g^Vl Jl 4>f «wy^ ^ e U*9jJ U1A yj , ^^Uit & 
rl «Ii Ji* dUj c*«i. 4T/J jf ^_, «a c j^' -jj ^kj, j^ <aiW 
p«f Mi« «U . i 3 /to ^ us£u ^j, ^^y r tt?g|j j^jr ^ jut 
' wv - W8 •' ^S^ ( Z**&1 V" r (n>«A»fj UiVu i^V ^jtfi 

AJ- a_J a ijYl ^ VJ UiJ| jJJ.|j ^j, j, ^ U;d| 6LJ] ^ 
Jv U-L^ ^ ^ oL^'lU ^CH ^ . -jjUj. y.u^, L ^ v> | _ JU ^ 

J-X.-4 J,3. oU-isc. Aa illij <^L| | • ju^^ jJLi i?4icj ^i 

j*,Jl <! uj^_ o^ ^i-l u-ll« o! 0UW1 ,> jXj l^u, oji^Jt 
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.,> oL-JV! J>jl> • ^jj\ oUu, u j^ i joUJ j^; ob ^U 

0? ^.**J*Jl C/> <jW Uj — >.j VW^I ^ V^-J^ 1 J*'^' ^, tf» 
oi ^Ui * c^^Jlj _ ?J >J| ^ jafi j*rtj, ob <zjj>j oLJI *>=^!^ 

U_J> <*jl_Jw 4j1 J5Li.._ V -Uja) ^Jja! MjufJlj Mj^jJl ^i j*ij JiLJ) 

^j < Sj-Ullj 3*£Mj JiuJlj »\TJJb V^ai Oi VI <>5w V o\l»Ls».l» 
■U.U; oj5o' oi u^-*-.'. Vj il_ «jjJ|. j! <luLl <_**JsJl' oU^> jjs cmJ 

loj^x UUJI oj*J ^ l J\'XL>y\ ji— *Jl <->=^j ' <JI _y.Ju!lj Jarfei-U 
oUiUoJ <iC Oj3*>l ^jj' VHIlc J&-J liU j o-aj'Vl j5"ja Jl j,***J <itTj 

j>tj ,J,\ MJU U>l>cj'l' As-\S ^JjJlJ L.J'J*" ZLS X "' ^J 1»AJ0V1 J-M-l o* a 

,jjsj t VJiif l»L»i-.)1 J*-Vi' <Ui5\j pjj <** r. J^ (3 ' J* 1 ""^'-' <-*J l_^i-l 

■4 bjJa <Lj*fc <Jw£ O.J&> l^.J < <iiLJlj tU.1 ££ <i»-li Olj^ii-lj 

iLr a«j jTju' \ j-iJ-l <5^-wJJ it>A>*> ,jXi\ jL&xJVIj >*^l (i^ (J^-J 

: ijSUa>.VI oL-IjaJi 1 

""The web oil life sL^Jl 'iSL^ » 4j\^T ^ jj>u- oj*- jTJi 
ol s-> «^ Jl *i\ ^VU ly«jV "\*A LjI^ ^lj <;.j-M' <-C.js.JI ^XJj 

jjo>j) _j*>' .k^>^ oi i^i ' '^*y>^ ^"\° o Wj^ t,-***" 4 ^ *»->■*>- 

.P J J ^1 jCwU w**.J» ^*!j>-i <»j >«> (iUJj jjj***-" <Jj>- j'-V, 

o3^ -513 o'^**^' cj\jX^]\ 4j V — jJ ^i * j-JaLt.tL ^i; ^^ oil •>*—«• 
■jj] ^vs • JaSi Ul^sj- o^" "4^1 CjJii Uio Ul^>-j>Lr VT <iL.^Ai^aJl 

^ Ul^jJLT VV Jc A'J,) U oil ^"i 



X«l 
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*>_»iJlj till ,y> ^i <UT uj^l t-A* o' ^J- u ' * W^"y u- c J ^j^aJl 
Jl tJ-yJu' l^'li l$*» Ji>txi'j oujAJl ^ t^jVl' Jl 1 oj^JJl ijljji 

ojjSj *i«j oLJl Jl oiw>i ,4^1 <Ai^JjJl i'jlll jji> oil cU| 

,y» y^u U Oj£>, p W>l U? ^j c -^J ' o4.i_.Asd I I) Midi J \>jja.xi\ j|_jtl 

• >u>iJl •U-Udl »*.**.*■ ijjj [_yi '/.\o 

* ^J^ 1 J c <J.ri ^1 'Ul ,> /\ Sale JjUiV oUJl ^s <i>*a«Jl 

o\ J.I UjX* (j.ijxl (3" — * c ' li' V- r " J '*i J ' ( J 1 -^". ls****,', '* J* J ) 

<iLJ'.jJl 4*j-\j*>i}\ oLsj^jOI <L>j»Xa*J' jl 1 ^hjval] ol»~Lwj jl <Li_2 J >J! 
t^JlsJUJlj UjcCJJ iU. A l — ^Jl «~_u|jS>«J| liUJTj j 'Mj-Jl <<■* SjOtuiJlj 

♦ 0^5* oL_a^ ^ c*)lT ^dl «Uj4iJl jj"lJ| liU-LTj « oI/.jIsaIIj 

&^ JjJl Oj^J ,JJl J-^9 Jsi ( ^Uc? i)ljj| «UJIJ| JS. Jc jiiiXi 

< ♦ ♦ ♦ u^#! J £^U». 40«^ «U *t«*«H £• JjH A1 ^| y pJI ) 

oj^j .m i^ju Wjji isB «uusi> ^yi ^y aus tfuj ^ ) 



too 
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• V* : *-\^_*i Vl ( U>**Ji ^ ,J> *,&*> J*" C US ^a UJU>j& ...... y 

' i a : j «J| ( ...... «U /^4 4>b J$" Jji> aiilj ) 

• t<\ : f U;Vi 
( • ♦ • * ipy J,*» ^i^l <k U>'w *U 'l*vui5 j* Jjj't j^Afl «&!$ ) 

( ♦ • * ♦ SjwsfeA </»„$! {Wtii <i* 4o*Jt ^» Jfjii .Oil ji y ^Ji ) 

• YV : >U ( ...... t^j^JI 

( q^ife <tf ^iSi Uj e^rUJL-ftt «U <=U*J1 *>» Ujjls ..... ) 

<Ui j**i «Ui.AJ tjl^ <(i* jk0 iU 4,e*,J| J,a Jjjj ^jj} ojX> ) 

tj't fcUXsJt ijJsm LgjV uOt) aU ^jlJ! ■< — "J jiaJ) O^oU^is-VI Ja 

<***? Cjli i_JuUij oU'U-Jlj jl^JiiU t^.5'j» u^ 5 -'^' *-*.??" <J' wjj-^it 

^j^jTj i™sjU»_j.)I *JU» ^jAx^j i ij_t*.ji»Jt' ^bll iiiJ^ '*■;■""*'' v->^" 

Jil <»Li>V^. 4^£Jj ' *>*>««' I ,_ji a^V',3 •5^'^* U A ^ JJ*^'' J** 

: dUi 



V61 
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* I li> • 

: U ^Ju\ 



: l^'^j J3&*£\ oU"j> g$l£» 

ol_/<-^Jl <i*ij" (J**«ll <~jJLJI <*~«Jl oULu.ll «a__* Ji * Jl — jxVl ,j* 

ol.JjjJ VI Ouu»J «0j4*dl o!jj»-^J| * yl^l oLw ^.waxLJ <fjJUiJ> 

II 





KM-ttcjyA** 




YeV „ oLjyi ,vU. 
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* <Ui < i_3JL> Lo ,j-ajL> »Ulilj <U.I' (j.^U.aial kc ojdJ \i^iM ""^ 'l"*"*!.? 

v$_.uaZQ.Xi »Uil***Jl ^a 4iLJj <uijb "^JP (JL,.aU*2Jl (j-° ^^t s " <-r <Jj^- 

t_iJU>c> <l***>Jl *«Ja o» oV tcS"'^' V iiukJl (j-^J < <i^j4>cJI olj«*^Jl 

t$J| -U^ai' ^1 jl «Ui*Jl CjULJ.) ^3 tJ^w' ^Jl <UM~Jl "Jj UjvC 
_yi>-! UtjU'T e»A.*U&flJ <Jj*.»AJ| <L^,^»UJ| iiUV • <j_j*^&J| <Lu.«l>Jb 
l4jA.fi Jai*i! *J l£>dsu*i v_i>- (^Xjj Li>4>- ^'JJ "^ 6.J& ^{j-Jl dr a 4j"*3 
C*9n***91 Ji a*Xa\\ I^aXc Jax*^ jJl <Udaill (ji 4>u tiU.** l >. ,U»J (iladiu 

fjlzolj 'tJjXil oL* qu JsIav&VI l«i* Vt^ ^ ' J^--"-,'. dr* «-»J 

S Aj^zSi ^ji LuaHJj ")j^li Ut-Ui «Ul> l^i'UL^a 

i ^i__^aj'j Jj < <>JI^5l {j*»>2j vLli^'VI I -I* UJiy oUHr ^_jI»»J' 

6jl»i»r jj&i ojyS' oL. £«■£» "Ij^lj *lil l- ^ i » ^o^i << -»a - Ij olj*^ 
(jlflJV!' c "-iJ' ,_,"Jl oUilxJl- U^'Uj-C .kU-j? 'UvJij iJiLJl JifcJ 
: s>i*«Jl <j,>Jl oUl_^o- ^j* ol'>*Bi)lj ojVsJLI <cU^j ti>_pJb pj&'j 
' J** Vj Jft' V ,y>j < ^Jl • • ♦ u^jI^aJIj i^rUJlj J:*J)j <JU>4J| 
*j <5_/Jl 6"° «**»'^' u"^'. j^ U>L& iUc ^jjj oj*S <UU» Ja^j'j 

!!! l$J| e >u*;' 

UiUJ JbiU All Jl Uxsj-UT ^U^dJ ol_,*~oJlj ol„,i-Wl j:^" 

J ^1 jkJl ) ^Jlj .UsiVlj J5l2*-Vl oUI^c ^ UacU; 5iU. 

oL_»**> ♦ ( H" 1 ' ) <>•:■- -S-H'.-'' °^'-^.' ^ o-^V. ^* < Jil*-Jl 

oUa^JI oli fjiJ^b fjL*j~^h ,.^.^-^Ulj (.j^l^lj (.^^U'jJl 

,*&> (•■> ^ J t^-JJ^I olJjJ.V ^ j£\ Jl^aL^aJl oLj> • 4*>\>ll 

iJL«t l_4>'l * olj>,j.=jJl Uii-bi ^i'f • • • • • j-j^w^iVllj j.j**«5^1j 
iSJall • <J v>-^lj c&H\ &-\ o^M'^ J- f ' ^-^ & - s ' ^• Jl . , . Ua 
Oljilj L>t <^ <JUaJLJt <*;w»JL k^J' ^Ij iJ^LJl ^* <vVl 

^Us-lj 3Jiuw ol>,jC«j ^.r 1 -^ ? (j-*^- 1 "-' (i^ ) V u *^' ^>^f <i^«Jl 

•Ljifij*^"! njl_p- 3 >.jj ^i tjj*-^ oli-Uwj oljlcj cf?.-' ,v "t^"J "U-^^J 



VoA 
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*tJuJL>' U AT Ui-lj <!M— **Jl {y> l^o.*IaJ'j OljA-^Ul {jJaX>3 <**="%) <Uib 
Lm>jjV u^-JJ-^VI (jj» oli_j)l ,>P tilJi jJii 4>-U" y_9 < cA^*Jl A**»J 

* o'i a»u i 

^.ax! «lj^a»Jl JljjVl «a.«o^.ai jU^Vl f<J> Jl ^"jiJ sij^l c 'j4 Jl 
* iy>^" i>*****Jl ^o*" o-l)4»- ij*ie j)jj> *U.I Aaj <ia 

0U^.*u ejj-WII ^^.sJ.1 U^j j*x>_ oL^lj ^cywJlj S_jaJI — V 







toi 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j4»J| <C^. UiUJt ^ S4 , 4c ^^uj, ^ ^ c ^ ^ ^ ^ 

^*^- " "^ V l i^ a« l^ji U t ^* i ^aJl j^U ILLfc, Jd j-j 

* ( ^^J\ J \ ^jj <_^ fl j (( Ca p ^ a _.^j, B ^ ^, i^ 

^b r ua-v«j ^i&ii c ,^j, ^, ^ ^ ..^^ ^ ^ 

* V> abjij <.^| ^i jjO^Ji r ^x,o , <ij.Ulj Ui.Jl v>i*UJl 

*iJ-A>*J! ol^tfl <«Ja^ o*.^- <JU»=_^VI «k^ jji • ( r <iku ) 
cJil^Jl <*j,j^» l^'li la>. <IJj ol_,*-^!l o-u» oV • ( V <&>x* ) 'La\iy 
jlJ**}\ j+> uV >iUi i a Jj V ^flj , <L£s gjL.1 U_,«,c jj)Ua> Vj 

^ o^x-Ji « — oJT q*.^w,^tj CjI — smjVI (j^*) J Lto4c jdij < !.»>. o^ctT 

'iU-i^Jl ^ «Ukd.| ji* ib_)J' * ( £ <Uiitu ) cJCU LjiJCJj cilj**i iiU*j' 
■CXoj; sl*j| . Uail 1_^») I4.4J L«>_j^jj <JL?-!jJ| lj»il)>U- ,Jijo jaL^Jul i_**^^j 

* V-?^* - ^ij^l tf* <«^J' J*>- J*»H vJfelJl _^-i»>Jl ,ji ^4>c) _j*Jl 

S^jxJl UiUJ <JLi-!aJl UM>Jl • *U AiiAi" V I4JI LT »U ^1*3' iJAJl 

j^jiLuuX^ tiU- a^JI ^i jd>J| alojl »j>j 1 viUj »Uj <UiiXli oiU ji*J 

4iu>J.l "S^l t^> r^;.J J- v ' a *'H'. o' ii*^i V k-iis Jl Jj>>^, -aSj i>UiJ! 



T1- 
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V^e^J j^*^a» i)lj^V Ld*3> <ij»l\ j.* l5-u JI OVI LvU^j oil 



jUi ^t <jti.Ua Ijibjia OljiiJ-l Lf> ^AJ'j _j_»_J I i_». 



ylll 0^A!t 



e^t J-iLa* • <JsLJl eUxt'lj ^L-aXal ^i ^LiJjjJl l^j'.liT ob^j! m/r 

"Hyperplasia)) >U_-Jl ^ s^jJl ^t UHi-l jJLG - \' 

!> tj^S" o^> <-Jj« °j*"" «~L* UjUsuAM ji lilUJl jjUO' <JU-c 

i <*}&.}.> ^>J| /jJLOl ^Iji C **>J qui I jalj'Vlj oLJt»dt <_,Uf ^ 
olf . 10a Jc LIS ) • v b£Jl li^ jjy u f ^>.V <J»- jf jU t-i^j 
olfj - <!ja)I j_ji^i j* ^^j <!j.Ul ^i jl>lj« Jf jjji jf t^j 

^i oj&j - iU^jj , <Ji- JT jlk^u'l J*w Ji -MV <uLc si jJl i_,kT 
<JLil »»,«*>■ f>^j>> ,y> J**** 1 «ljj J& "-K^i ^ u^v^ ' o^Ijj **UM 
Lgi4 djSU *Vl <*-Jii) A»*Le Jj> J>=r^*- -^i y * V^j"4j_^Jic ^ >_<. ..grj} 

l<*^>- .ibjJ V ^J UiWl J-J.-C jbjj oil' jlkJo'VU * f^l <JjJl 

• aljill J* <£j>-^ <k**J j|4a»j V! 





®@ 




jto "Hypertrophy" ^-^Jl ^ 5^Uj,J) ^! _ UiUJi ^ _ r 

olj-^t-Jlj r jibj^j| Ly u a , *>JuJl Jljll J« b-X. S^aJl <.KJ| 



n\ 
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O* 



^i s>*-. Jjj* Ji J- ^ '■**'* VJ^u iywi L jjs\ ji >• ^ 

♦ I ,». JL*_j A_)A>- jjj A"-l>- jUaJUV 

Hydrophilia <u>-.j All u «Uax«l - V 

^ • Jjou-Jl j^tfj -VIU v^J) ^*U All 0- >^- ->~^ 

J*J 43\j . .Ill 0- W*»- sJU-it o^' ^ ^-^ SiUl 6t l ^ °' 

: ^Jl s^U) 0- tJ ^ C'W <> W ^Vl ^ Al J^" 
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( ♦ ♦ ♦ C£*>fj} Cjjj Oj**1 «Utl %JU L»Uj>1 JJ>B * « ♦ ♦ ♦ ) 




Morphological architecture jjLsJIj ^j^xJi <^-u* _ $ 

: jiUlc <J_,*J| a i <J.i.*xU l^cj^ij _>jA»JV 
jfjX* l$if <>.bl! (jjiil oV j»***Jl ^ <j*Wl <jl4ill wjOj' ( f ) 

' J^Sf! jAsJj Jjj~Jl o« iiSfcJJ oOLaII jj^all i^JS ^J l$j oUxw 



' V^vil J*-'-* Jl o5Ui!sU Sjl-uJl u i> ,«•> 4.) J.. 



A^^i ^JAx^^s- 



&»»1^J SJ..SJJ l>M>j ^UaXAVl olja-jJ 

U* Uf*^' ( liU/VI £> ^j ^jji}\j JUJlj JjJbjJlj ol^> JsJl )■ 

• « S^AJl 1>JiU. » i_, jU^aJl .,iiJl oUJl- 



nr 
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jOsjJI ^jj o>iJl UiU o_j& ^l./.'.*^ 1 0-* u^^^VI ji»U« ^i 
•5U>jl»j »>xT Vb^ 1 obl-u*! <~^>-jUJl l^jko- ,> JjrtJ ^-^ 
loU-l jja*- ibj. W 1 . ' y*^ NV _ r ti>> l*i* SJ*-lj>Jl J> £jl_#. 
^j JL^JI J >»JU ^* <AJl*Jl c> LuJl a* • <JU- Sibj y*Ul 

. rJ . J5* «U.lj 3J5LJI ,> ^> U ^^ S^'^ 1 Sj*w^l u^* 5 ' 
UJ.CIJ . eUi JUS qj*. ^U ^UJ! oW" ^ • V*. Jij*" 1 ' ^ ^ 



nt 
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s^UaUl Mj^Jl jV OAJi • Ui^U- o^U ^LJI Jaw >UJ ( 'Ul J> u^>_ 

. wjic «juj <«£>■ «U u^i v^j 3 - 1 ^b" J 1 ' '-^ J' Crf.Jt^ J' ijyjir ilr* 

• }LAiS Ljii 
• 3 j* ifl Vj *->^Jl ^ o'^O j jj>e* u"^ 1 j*iJl ui uV) ^-»^ E WjJ 

i r *Sjd\j j a j+.isz.l\ Ji £_j-^l j-« J;V u^" L^ (> 4 J ' °JJ**« *_juU»jj 3Uc 

>*J) tJ'i^', ^cUoJ j«ljVlj ol«-^-*lJ| «■*$>.) * <fcUa.il «U>-ljJl ^atjVlj 
' lJ-^J'J ''I.J* J j % " j) J o'.?; 1 "- O 4 * *^- ; - <> '^;''* J ■'", , , " ur^J oU-*.X! _jV*»J V Jj 
j«L~aj' j! /SL^^J < oj»e*A iji,pjj «J^J WifJ <aX>- uAki) li.* < Jj o' 
' jJ JiC V '^-J» Jj *« (J* J^J^Wj oj-tlllj a-UJ|j oL>J)j «u£s«Jl 

oUuJj lg.s_j»si«!> J^X>J.I j! oJjjbJ.1 c|j,C^/|J jlk?-Vl (j c Vj ' l^iuAscj' 

jU^i ,j* i!>ir of « <~ j^Ji t^j^i » <>ur ^ yjU ^^j _A"^ 

U>tj j>_5i«aJlj i_j_«idlj fLz^Xllj J_j>Jlj u'jJlj J»^Ul JjU o^UJl 

olj**£)l 4o_y U jU= — ^SU ,5^ ^ a *'l u-' d^ 1 " •JJ'^i J-^*^" 

ojUlj.,^3 JJ-l>- C)IJ j',^** a./*"-* 1 <Z^Jj£ ' ^I-UmJ| (Ji.jU.3 o_y»s^uXJ 
04>.j,J <iji«J! ^j-AJl j> <-JU- V ^M« ii>-tj Jaii\ Jaj^i. ^ 
' fM-"^^ <> XV* ' t^-j^Jl a* M*\ : v VUJt -^ ^icf JjVl 

' oU-s-U Jz*>j J^'J J&>*i J 3 ^^ o I !»i jlaAJ) j..jL ^c ^U.1 «.k^J) 
a»A.i <;f UT <j_,iJl Lij**. jf ^tdl a. ; 4xi Jai.l\ jf <ui ^l^v U« 

• jtUll'j <>_^J) i-i^jia; _yU5) 
•*>■& V ( >^f t,Jjif j^t ) sUxi) ^ Icjj of A - )^ jjifj Ji^y 

^ f'U;^ \+JLj>J (( jU„^l i«*i>^* » SLXIl ^.^U IJ^Jj , <)jO»Jl 



VI* 
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. f .^_^5.^!lj JU-jJIj 4._Jt*i« ^jVl oj£> &*?*■ <ajSJ\ o^UJl ^i 
oW ivia 4|.i<« « <Ci.<sjJl ou'ujuI » u«t o i*5' *^> t*j ou'LJ oi^jj 
jcf jj*- ol — jiil l»'^S * «lncUanpipe» ^AifJl o^Ul Syj 

J U,» J,l <Jj*Jj =Ua!|j »^Ji$.]\j Jb«t'i J-Uu oUj >w )>'I jy^ "4j'Jl 
law' oUJl l'«i* ^jXjti^u] • oujl*- ^a ,«»jJl oU~lU uJisw "UajuJ'j <U.ai.;.j' 

<4jL_i5Cl! <l.;.llill CiUUJl jUo^il J^US J 2j>-j,<i Ajy Jj^Ji£td\j <<n i»J| ■jgC- 

A_ u Vc I j-ils (j*^ 3 (J dr°J ' (_r"-<>--"J I "j"^* *4^' (J-*- 2 . 1 J^J.V >-1^.n- 

•jja t|jji Us-U' i^Jl jJasUl Ou'w ^a (»Jp- J& j<~*Jl !-l* O" J ' oj& A 6 
J_jjijJ.I V°V ^ ) (J-C^Jil (J • 4JoL* <J^>^ (j* W**JJ < * , *-J* ^.J*^ ■*'>* 

i J.I Jjs- J3^*> l^.i>«i ^jAtil l^^uAl' jiwl Jsj^i- j,^^j'j tj^AAiil c)»l*J| 
LJ" LLj <1»j^»- Jj -1>&Xj i**^t oLuJl bH»- (J^l'i ^ •>**?, _>«*'l O^-* 

U-o_9 i t^Jt *bj^»- U L..W yi y_/^ IjU^cI A«juj' (yj jUaJI ^i 

VajsJb-lj ,S»a!| /j,a A^flJOjj.V ^.Jl oU'bjJl ^ ti^J^' ^•*' J ^ Oj*-' ''Hi 

♦ AXtj <JiL.- ^ij^l "^^r^ MM u* 

ij^l oUjIT ^j-U /jaJj J-i y.« JI_^«Jl li* J- I — -*=r-f ^ 

«^^=!j < JJL«iJlj objJUJ <JL;U V" 1 *" C^' J ^ J .-^ c ■ J, -^ > ^' Lfi ''-? > '- ! ' 
«Ut : eUi ^ * l^^L-aifllj l^J>U^-l <»j-a>«JI ol^^Jl jjAiia ^ 

oUiJl jj-U- Jy • ^,^Jl 0* ^J 3 ^-i -^ Aji ^ ft oWi U 
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i \5jA JajLv^J cAJ&Jl JJ-i>- ^ <jiAa«J| U^oCJt liU-lTj < <HjU?j. 

lilLoJ' -i!| dU*LuJl jl <Uua>J! ' JjjLJI <_j^t*> j}* <ULs>Jl i^oE3«r dj' 

; oil * uJal! 

— ^i^ C (** >t - i i ^* U-*J ' t)**^ *J.J^ B *i Ol y-C)J <J^I «l^* Lsj ' J 5Jl' 

- j>VI OJi U*-H J^ jUicVI — <«asU <UjbJ| UJa*j jf _ LcwUj 

: ui^l Jj*. '•** is* 
Jf AljAilj j*aJ|j go**J| jl < j^lc 4> dJ j**f U wiAi' ¥$ ) 

cJ\f lil UjjUy jc JaJi Zj^Sj < JaJL-^Ji » ^jj UJU7 lj! 

kj~>j '. cJ^Js ^ 4J5L.- <y 0L1JVI JK- <*u&- Uc ^jtiu Lie Lu>=xS|_j 
e,)^ y Ljffj , oU^UJ! JQ J_jVl <LJ| iJi^i ^ Ujjj? Sj J^ 



>>■*&■:>: 
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i 

^»^.*o' <LJU^i ol.A*J'_5 **^>^»-;^~ oiUUi' ^i J>-«A» s J=^j — V 

** ji * oU-Jl ,»-*-'*»- m- 2 -* vO^ t^' iiy<t JjUj' z\y* Jl J j>>oxj' j' y> 

jJl ^,_j2J" <U}LaJ| ^"i* ^* f-UxJl Sj*uA Lf^^aX*!' ^^1 -UilvJl ui 

_^Jlj JjU^mJI <jj&" £*«Jl ygi j^* U-^j < £U:dl _r**£ jUjj jy*jj 

yfaiJl <Ju£ ^yo^O "^J-*c j "Ij-^l Jl j**f-*i '-"•^ "JTJ — ^ 

• Jj>&i« jy**** (J*J 
<UJbJl ,j* l^viT a«x*j'V ^i»'Vi <UiL*JJ ^l^Jl jy-^l o^" ^^ 

Ifci *J0 ^Jlj < £XJ| Lj;J ^Xj ^Jl *l*itVl (jr* «lj~a>JI oljjVl oV 

• JyJ^\ (3*UxJl iX £ <y-S : J^^ J-^ 1 oU*c f*b Jji 

jk*X\ 3 ^biVJ J» aj*utJl ( ? ) 

^jAJU jU^Vl j»*S Jl <!}LJl jj*-9 <J-<>" C C^ "-**" ^- ;J, 

• UV-jo-t jl^f s>xc j.« ./TV o^jVl <3UcT ^J Ujji>. 4x*»" Uijj 
^LoUJl o*i jx. <?U <> jiTf ^LJUt <JiLJl c ^ ^1 ^5' «>' <.'.i 

, ulj-^l J^ oL-^'VI i-J^ V^' ^-^^ S^^iJl ^ t^Jj <*.J>jVl 
i^cjVlj) u^JUJlj tUoVl jji <i>**.*>i ^ f^'j o^t^' ^ i ^ c Uj ti^J 

•^,« ad A ^u "111 /J.a o>J" O^U^r o^ wijJii li)l J^p^-a ■' ! 9 <>_jaJ}\ 

VIA 
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U* >Vi if-h ' -^-^ J ' J lci J v u ^' *&* ^ Ul oU ^* J>v 
v li U, Uii^j < <xJj~-» \^^ J^-Vl ^ c^V- 'Uli ^Jiaiu 

bM*- _*•* Jj*i>-Ji J*^" ^•V 1 ° 1 !.-> U i** o-^- 5 ' ( v*^ 1 Vj ! )■ 
oU>i' E-> _AJ !L -JJI oUUb VjVI «> ■ "Tracheids 

ijL^JI c**4 -l3j ' <cjiwill Ji^l V""^ <>* (i^' «J^» C U>./ «lU* 
, jZUl ^c Aijj U yjUlJl J.ts-1 ^ ijill y^Jl JL- ^ <Ai-Ut! 

jiPv-^ih i'jJwJl ij ^a^J.1 kjwwj **-* c jVI ^ !>jL.4uJl (j^*^' tin*- 

ijTyJl ^»«- UU J»-l J* <LJj < <hy*t> <JU- <*CjVl <£/' U 1 £;J**-mJ 

Bji VI Owj*J ( <L*ol£J| ) <*il4)l o_jaJ| oJj*> uf *^-*-J J^Jj ' < S«-'<' : ' 

*J^ tf*J i^J^" ****** * ' — V* u«U («>*^->' ^5^*"' *>* ^^"J oJ 
<jiU!| syj| ^50j . « "Transpiration ^uJi » <JU. C ^^^j- -ij^M\. 

oUj^>. liUxUj' <UaoI^. Jl (il)j,r ■ ^JjtS t<s/ lj < o-l>-j «Xtf| kc iJUZiuV 

J^w;^ t_>-i>«j (j»y- cUl jl (^yij^j < « <;j_ji*j.*J| » ***l» UL>-t ( ^«-wJ' 

<> jaJi o^t*ill 3J»*-I^i <*i _?>Jl oLilj j4^I ,>« b U-I £ij ^ <*.>^**J'' 
olj*- Jl ojU — *j> olj>- 0^ C^^-^' Ct* ^J*^" (J* 1 ' J dj' M** - ^'Wj 



VT\ 
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Suft L— > • k^MJ ? 



^ 3 © ©*© ®. ® 

0"^ 



: Root Pressure jj&$\ J»ia» 

^i V <&tjL^»j.i ^SjiJl ,^jo <Uj»>ia <L-a>«.o <UJLJi»- ^ jj&j < Ljj'!j*^wij 

_j*_j . hjsi\ jfiw- ^/y o* w" ^ J^ b <y ^j..^ 1 Jl -^ 1 -' 

<lJ UiJl jus-" ^1 ( c-SJl jt ) fJ'ljsH -^ - * 

jej 3 JUsiVI oU>^VI ^J < o^ 1 . i^" 



3iU» J. 



UJJ 






*\ LI 



\JSifi>j 



. "Concentration gradient 
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: Transpiration n^EJl 

Ijj <iU.«Jl 'iJuSj ujJ^Jl »l_r-a>- W>k <oUJ) jUc^Vl <^JJ Jc*^' 

«iwJi ^i l$X£ t_j^aJj ^^ail i,Sjbdl yda-fJl ^ l$«Ua> ^ i_iii?sj' 

b^Lwlli »U_L*_J| oUwJ.1 *.*m£u ^iuj ^.C "t-J bilsull U,cl-jJ' (i^-Ulj 
<«.,>^L<L/ji bjilj i_i-j9jj' iJJ_S CiljbUlj ^JjIjj-JI ^ b^-*-"- 1 ' a^AjJ oLmjJ 
SjJtJl bM>- • ( J^jjjUJI ) j^^iiiJb <Ui£ C«-m*J L$j| Ui" p^^dl 

JJu^xJl l^J ^J j*id-\j jj^^aiJb 4-jj; (Palisade ^UiJl <j>-U« ) 

o^AJl b/iU- •j.d \ $aUa> ^ v_flii>>j' Ji-Jl ejvSJl b>U- • ^^.^1 

g-^Jb lSj^JI >-Ij^J| LjJiU- Jv^^t oju5"j_jAj _y! ob>cii L^LU«.xJ' jl LLJt 
^w^j jJ>Jl <£Jj »!j~asi- biUj «Uoi JT a>j • JL^-ydl ^y^uL-Vl 
c*U — 5!" 1$jU ^ |_^iT <^i_,U.| biU-l 04_iii lit • <^ijU-l bibl) 
abui ^Lj' • jiiJl j^'lj eol-U^I 'Ul OJ^rvii' IJI W ' ji^Jl o4^j 
oU^T j**^" Jj*^l »*i* J^ (> * ojj^f \Y x V* t-'^AJ' ji> jr 

* « «ii!| » w^b j>«,AiJ| l-i* ijj«i_j Ja^ijXU a^wUJI iU ^« ojuj 

SjJuJl Li ( "UjjJl v-jta^u «L-b-u.« ,j^ '/K 1 ,_5J.xXyV J_>«i'l <>-U*i« U? f* 
<iujj e_^*M» oUaili «»jkuJl bM>- <Ji; Jjbi- ^ ^^^ ^M' ^^1 ^ 

■Jjs t_j,A!| ^yftilJ' t^l ( b^a^ij ^ <0_j«-C j>«u-iJ| tjljjl CJ\S~ til 
,i ta_»s-_ja ijjX) jviiu «UXiJI b lb»Jj ^>-U.^Jl *UaiJI ob' (j'-^s- w I 
jiJ\ ^UJl jJa^Jl ^i JjiiJl 4>-_j> < *'U| ob'l*J| ^3 ' (JA.»Ja^Jl 

JJUl ob'l^Jj < jyX\ U-aUi; objVl <SC^^Jl oU'LJJ ♦ «Ul «uki>V 

♦ >»Jlj ^AiJl (_j/i>ti (•lli/ jjTj i l^j (j.aliJ) LjoUaj lilloT 

<jjK.Jtj a «AjjJ| ,yuUjJ oUjlUl o^>jGl •Aj-— 5"f ,y'l»j c>»=-^Vl 

^L^!i Uj jj*:J\ <J%~ ^ js»*xll ^^oJ* OJ 4.5 • ^Jf <!»Uj <ULS wivT 
^ijjil ^WJ jl^x, E U1 ^« _^ ^.U^ ^, ^" jj\ j*,*.d) '■LS ^ '/o • 

-TVN 
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->Jj* J' _p<^Jl ^« JUJl <J-*jJ,I dJi ^J^ Ljj • <3jjl\ 7^"" <U»Lw» 
iLs Jt> \S>£\ ot ^ "iLA Vj « jjiiJl J>U- ^o la*. <k^iJl oljUJt 
UijC lil * ^i'j^ail < jj.>tx!t "ULaf, <JVcl !«.J,c ^6 Ll£J| j_jiiJ| ^U^-a 

ojCxJ l |^a jStA^j Va jOS oljll 0^» A^J, r««->J« V^.J.a i^-^' tS-ill iii| jjt 

ijA.^i.)! oitfj' as * ; J > t _ i ^Ji L^Jai; ^jJi 4.5-LUi ^jL^y L~>.L~o 
ij>| -W5TJ 1 o»l* k_iU_^Jji oW Jij till jjja ^iJ o- • ^jJl J o-u-lJ) 

»jl ((J-aU Ui*s- u^I^jJl l)0>-ti V IdgJ • 'ij\j>J\ OaAi'jIj oU»J| OXJM 

o* — T* <5_jL~i' £■>& jj-U-i' ,y <=Ul ^zj! <L^.ju <Uvf j»x;_ ^Jl 

«Jljl ui 4s- J! j£ jw*U oil _ (_^JUaJl Jc cAi'LJl juli' 61 

• J*_j>*L ^Aa J I JaSL-xll Jail _>!a<U cols (jktJLl a a« J) obUJ* 

^"^ r>. i/j** 11 <$+^\ ^IJ>-V jjAiJl JMi oljUJl jj^ 

0-* 'vA^ 5 " ^^ oj& ( J=u*i1 ) j; ,L- Y o^ ju^-jJI a>.| Ji ^ i^J" 
jS\ ^JLU i_.>-U. JiU- jUJl jIjujI j^ dU-U • ( <*.LJ.I ) V Ji J> 

• j^Wl <>-U^.<s lSjL^J' lji>.l^,« <Ulf ^zi JlU- ojLiij'l -j^ U*. IjUT 

t ysJj < 2^>Aji oyu bU,I i_jJj>«jj ^fjAiJl (JJj^Jlj jtzdl ^ J- 5 " o'^ji^t 

• -O^aJihJ! j|_jll JjJ _j.So_j J_j*Juf 

^ >*r ja*J 1.^.3^1 j Vpvii {*&^> ^ «L-jUJl l>!sUJl ^ii.1' 

3_jT_jJL>- J) fl—^iiJl Jj'**}, ^■ i i J - ^■i* fe^*J ^^ ' tSJ^-^Vl Jai^aJtj; 

o^ oil Jja> o? <j^i ' v/j-^l J^Jt <«***J c"Jl 3,i Jf. Sj'j**" 

YVT 
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JjJUJj „ J*^' u^ ^^ ijiwi' oL-JJ e^-oil "L^L-Vl <UJ*jJl y>j> 

j* ^j^JJ I — t^l,/"-! *iUi oj& «^'^ - V,^-J- j\&'j j+i ^ <±yju&\> 
J^J'j J^-J^J W*JJJ o^J-ojJI oi* {j£ *^*J q^>- <<*il (J5"U«^j — t ^«^' 

: oj^aSjj 4j'jj3j <j\sljl» 
•W < "\o : r UVl ( p*iaf8 J?„j**' ,^i Jl *» ^ * Uk*** 3 " J^'i ^j— o*iJlj., 
Ojiiiwj * <i!ul J Mai ^ IjJUJ Oj**«J, (**■> «Jj*5" ^*^° <J_J^*^i-5 

J— JJl J Uf ♦ oLjJI ■u.b.j ^oJl ojij^CJl ^u«J"i ^'U l$ie &4j 
_ jlfdt ^i «j_^J V» rj-- ! ^*J i_sUi tS>^ _?4^ <J^* ^4 ojtu<aj U-U»- 

,jAlc U oU'LiJlj jU JiVl V^J <>'? 4iuH>Jl • <<U^ ,>aj wi~oU!| 

ij! _jja liLioj^s i-iLfc-Vl **4 ,|j3Q • vptw ,yi j^T'V oUlj^oJlj ,/vu-Jl 
Jl L4J_p«J ujiaJl yj» <JiLJl JU.L ^JUl Jxw»jJl jl^^Jl jj* oI>LjJI 

.. ^j*Jl .1 ^Jl Jl l*u / <\ . ->^- 

jl_Jic! «U^J' olOAi j^u», Vl : Vl^ j5!a!I ^i y^^xJI ^ i^j 
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JJ^.~x? J? wiiiva J_jl>=.a <-V° Jc oj& 6* -l;V <JlLJl Ji <J|JJ| 
ij*c ul US" ' Ig&^xw <iU> jt oUJl <)juj d^>. jjjj jjJU-l J! 
^T l£iAs, a iL-slj.:^ oj£> ui v-M J c ' J 1 */*~iJl ,y ,5^ ,5^1 M) 

Alt ^ ojUi*.*! Sj»t»AJl' oi Vi' lS**^.', V oil <5JiA-l ,-s o-b- ^JUl jl 
Jj^ah J.^U.xiJ All J.« *— 4«jl> Uj U*Jlj J.15UVI J**J U^i& U 
j«,xJl l^i oj& <\jx.*A\ jK^Ji] o? JJJj J>jz* All ,jj *) ' 1>5UJJ,} 

""'j.'. * "^' (Ir* »jl»***il lo -i_^, «U'I _^<"A!I O^.!'! Jjljj * i_>La.As) J?"Jlj 

<L..»t Jl £>•_;>, yJ^Jl J_jJ*- 'j.c d,^ % U.J < '}Lb <U>jj >u!aj\i j,4-l J| 
aS \j\J) - "b'ljjj <X>.j ^J *U*j! Jl , uUJl Jl < J/yi ojA^aaj 
•^j 5 *!. y^****'! <j* ->*J ' f UvJl "Ja ^JUc J*»Vl ^ji <jlS" fU.1 jl U.^ 
•^bi «j ,a J c £J-^' ci«>" ^-^'j J&i yU^Jl ^ y»j < Ji^j 
' W>_> Jl "V.-A-'b ^^1 coj JiJ • SUMj Ui^Jlj Oj*M ^ <Ui 
jL-cj < <U|j,;i j^i iiUU jji> <oj1 ' zjm ^UxjJl Jlj »U«Jl ja *UI jW 

* j*Vl y>-La! _/Vl 

.3*$ * <<<«*9%> j^**,$ •■>&£ ^ •*« ^ £**J> Jj^», j-^i ->*i ) 

• "\o : J*wJl ( ^y^Mu) f}i$ 4>S 

• XV : j>J-l 
• -y\ , "\A : <*5lj,!l ( jy^i 

aj>t,ji jf <um\ £Wj\3 j-*u,«jj <o) 

<JA«il j-iL./VI oVi <J5i^!l cjU^'^lj'jin j>* =UI olT til 

^s «U,| <.lOu o.J^T lilj 1 < : m>,*'VIj !<£!! c^.*^ ^ <;.V)' oU^'^lj 

{&jJ>jZ ^J) {j*&j j-'M,«'Vl M > j-o'U*,!l <lSi*«.* u^a ^40 l*ij.**o ^ oULiM 
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j-£c <*_»«w jsmi kbo V4-JU: ^jijlxU /-Jw ol*»£_ oUUju! *U^o-I A^"^> 

sill U>^' ^Jt ___?* yvS>LuJI oij» * J-»iw,!lj oVilj-J-l pUuJ*-! ^yi iiUJTj 

J'jjVt j_jA? <_!>U- »lj^Jl oljlc ^aj t **J&\ c ^ a tlr" W^* oU-Jl J.^s^ 
Hydrophonics <_JU,I ^jIjA 1 v->V °^*' ' V-^—i ijLJl oUoacj 

^.Luist lillij • jj J.i-V _Ji Jo {jt. jj^a^ ol •*•; V 'Ij^jJl 1 oljli J-o l c J>- o? 
Ufl ' jl^^U^b =lll ^ s|j4JI rtJi Jl <_>jU«iII a-i* lj_;»-1 ilr,'."^' c Ua«JI 
__j ji)l jkLl jlj,^— I 6' <> oJajLI iiLIl _j>-Mi <Us>-Y U Liaf lilj j J,r_j) 

J'^ti * (J^* ,9 ^ > *' , 'j oU'UoJL) j^a> (j.ijVl ^i>^' Oj'*;, *^ 5, «. ^J-> __ji» |*UV 
kt J^j^ai-V) oUjJl) A»wi' "S^W*- "-"'jij*^ 'jw?* S^^' oU'UJl ji 

_y .kj-jj U5" ) i^ilkJl' obj^J LLJl j-j^kvJl __ji ^jj' _ Mio — l^i 
<_jLjXcYI "j-i ,a2S"j jUtJl tjJUJa ojIT U, • ( ^f^J'jiJl ,_<;t Jo.-JlJI oLj 

o\fj>. j! j-u;.j < ( ilL-JVl J*a5" LT ) fill ^ V li Utf U>\j\± a^-t." 
olf ,.-»- <_U«j U»lT„t »IU ^ oljUil jOaJj «*«j' l^ds'&'j r'^'Vl 

J" <jj& ( u^—^jj-^Ij (Jja^c^^Vi ) A-i\ <j\ J^i {j* L»«*ij 
i/*~i ^ ub ( f^yjjJl ) U&M (.'SU ojj o* <JU-t ^ 'I* Ja-.*.jxLl 

OJji\ lA* _>« <iUl __,* OJjAtJ v***- * >JU-I ujjJl <j*-~) >iUi A*> 

(Ja^^T^I >c ^i Jc jjA»«;' V olOj^Jj oLfU^jf _><> ui^^, Jli-I 
siU-t oJ>>]l i> UjjaV <JU.I ^i dj^j £++» ' djsj^h i^jj-U^'lj 
U* ,_>« * U^-Jj if'jliji j.^LJl c i* _y o^jj oU-Jj^l J.C&V 
r <j.i| r M* y-T^ 1 ,^ o^i^, 5^ -j^' lij^-'Vl ^voLull o! 4)j^' 

OUJI j^j Jj.™^ ^S Lw^j* ljutj' ^jj. Lji, 4>.|j ^jiM •jf V,| |, 4 j| 

j« Jj-^Vl j^>L.iJl ot la* ^iA* a ^J . ^j^^Juaij < jy^iJij 
-u^v^j <j>J! _>» a_i^- iuijVl ^»LuJl i* oi yjixll Lilj < <ijjj-i 
^ JiaJ- ob-UJ.1 JiU- ^j ; oUJi ^^ ^y ^ ^^ y^.^ 

Wo 
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•j^J oU3l f U>.! ^ JiU-4, ^_p.T ^jvaiC owip ot ^ 

ijjxll ^s Sal* ulji^„ L*j « <*>jVl ^UJl oUT <y jsf oUX. 

^ Sj^ »' 5 >r^ ^j> ' ( <^— J) ) <~JV' <>U-fyi ^ ^Sj 
J-^'j J^j^b v""^ 1 - 5 ' V^Vi <i-^l oll'U u-w 

• «LJ.| '.iUil&J 5*^1,1 oljjt'^l -yi _^jui' c*«b U oUOJ Uj^jj ,jl£«V. 
.Ul> U.Ua*l <> X? U.j U-» y«Jl oUoTl J>>. viUaf ^^ 
JiT oi oiU-l ot y> J*UJI l.i* • 4>Uil ^ J*W 4Jij , 6jpj#U 
J"-k J^W ojJj <£^JI •st-^.lj VU.5" (»JWj o^jOlj »lil ^iy 
•^jJ 6 '^ f^**. J* 1 ^ .>*** (*U*U f& *)j4)\j dll (jlj.^ • jLwVI 0-* 
^_j^ai-!j <U -O'L*. <»*\ja Jl oL*JVI Ja-iw £~a«j uUj'VIj u«s>jVl. 

M) Oll^f "^'j 5-^b- 1 «ij^**» VI Ij-Uwif U r->L«1 ^UJ) «Ja^MJ^ 
A-U <3^-" **A3 < ,J-^ V ... > ,,<| JVC r-iL-^V' 6i *^>J C^*" (J^*-^' JJ** 

< \jjiS *45 U>c» <ull oj^"^?*;. o>«^ ^-w>j u^Wl <Ua*^ U <UI 



TV"V 
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- ijcS" sjU^VIj - W* dy^\ vV* 1 ^ p*^b (**•**■ V* <-U 

• <{il; VI 1<f'j% V ^'! t~&J f^' * <**** V»- ■=***! ''^i r 1 ^ 

.u oLJ"j v*^' «iW r ,Akr <u *- , ^~ 3 ^'-^ «jt-jyi W^ •***■> 

oUtjJ-l tytt jsi\ ^J ^jV« c^ i3^* ^»" ^1 *s»UJ« r '> ! 

l-igj ' l^MJj cAcUll ^jAUJ <**Wl JJL-jJl* <^ou-j of oUJlU 
• oUUJl ^ j$u U5" ty'^t jail ^^w ^jA ~ > 

* £>UIIj ^i^j-" oj*-j**IJ J^* 1 ^' g^^" 

' Ul>^-j oUjXSVI <> aTUU <-*U ijCljj wjl*) M^l - 6 
£ 4 ^UeLual! jUi^lj oljfWl <ia^>\j> ■**» 0* jWAi^VI - *\ 

jju'U iJwt. ^J^.j oUiuIl ^ oU-J'jjJI oUJ" ^ Jl tS^ii ,; ^ 
juil ^lj.1 cAil^ oi cjw" * olij«jj>«J!j oU*«U*iJlj oU"^ 1 

r U>>t j.* oUUIl Jl l>jd\ Cf j**' t* 151 ^' :s ^J | c^ ^^-J il j^ 9 ^ 1 



xvv 
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Jc J-u tLo-Vl .,* UU Uyli l-w> J±»j jWo • 4..ojU-J|j «U*^U,I Us-^- 
ol jXi ^t ^ <JU!! JUJVl JJuJ ^1 WVb <_Ju 6 UJl <i)l <wj 

l^Xi*-! Jcj J^l^-I *l-~"^!l Jc ^JjwJl i yifiJ jtfT O^J ^J^' t^-J' 
Jj ^.j^JlXIt ^Uftwil ^» f'VI Jc \jJjVl W 0^4"' fUac o' O^kl 
fflUiaJljjiJ (j^j«J O-vwsl jij ( J*>- *Vl'' fUic ,^0 L^.« "ColiT "J.>-b JsuJ-l <jl 

• S-CviJI ^JU| 4jJuuil ^aSi oVU ,y VI <U< jl?U ^ui-l *jL<*> Vj- 

«4>.J <JUit <jjjl <J **U*i <£•#! fUkll Jc jwjl -A«.ia)_ V w V 

C*3 J>Jl ,j»uAJ ^ 1*1* (^JM' A3 * «JJjC« <1X«I j^-» A^eUis ij ■Pjj-*-*""-', jT-6-9' 

<.,j-Ull OjjiJl jjj _ Uj^J VfryJ>]jAJ lf*>jj' ~ <>*U*a!I (^rU ! Vl Cii»J>- 

- Jj jiJl tiJil j£ - Wjj>-w=» ^i 4» iS-yij V$> <^olil <J»Lx>-VI 
V <»isjJ) ^ i>j g%>}\ 'y> U Jil tfj 

J.« oUOl jjA* oly^i l*4^-li' Ji'Vl Jc ^rvoUx <mj] iJU« _ T 
JjJi-l W* >>' ,.5^1 (J^JJ" 1 ^! Ol! _j)l ^.« <^JjUdl <S» Jaj ( OUj^rlT ) 

Jc l_,vaAC J^Jw'j ^fci" l^'ly^j oj^4\ UOU- o? i-JjUcJU O*? 

■*— .'j^l f lj^ («*J pjJJ>-*_«dl ^ j.j^uUjJI ^va^ JjAa>' ^ ji-T 
ji/ • ^il^ci j^UjJJ 4aU*J.I oU'UJI ^UWI * fjj.j^uajl ■y <>.>'?ui' 
ol) '^.l J^ V^ 1 oU^vi V J*. cf ». UU bjfj ^^L), jjjj.| ol>-A 
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•o.P fj^.yjj^^ J' dfjiuJlj cj\jjjJ3\j oULvJlj oli^jiJlj jji£}\ 
^jJsm U&M u^oj up* ' <y.j^l ujl>Jl (£»*». Wj J"& ^'^> J-M 
oJl— <*J)' W^*~"-! tf-vwaloJ' L^'li <iUaJl,> oUjjJVI o4cU^*> £-5Uvt 

MmJI.} *U-I j-.&\j.£ Jju : (jl jjSj q\j (jj^^u U (j^suiJj' « ..,h " ,., i 

-^y^wJlxJlj a^a^aJLcvDj />_ywjli'_jJ 1 ,_£*.$ Jl-uiL^aJl .n- 3 *-** <-*jJ'jiJt 0-9 
jjJcCJl jv»l le jhjj <ULw oUjjI 1 Lj»j_jJj) >-jJ>u' A J$\ |*j.', J >^lj 

■!o>. ^.jj^r-o jJUi' ^i£ij trace elements \Jfy\ ^vaUJl ^fWj 

-L..*.s4 w J,c jj-Xtu, «U*J1 j5 **J^*JI _po\xe- z>j>-j til c^fj. «•« 
<Ui£ SjuXIl jUfc*Jlj olk**iJ.I ol— ^a : ^j*uJL*J1j .i_>*.5l l_^aic ^r*™' 

VUIj-»-j l<p'U'W f'W-t J! j^„ p ^^. V* ^.j*" JkUil ^y'J 
.JU^ ^ IjajU J**- J^> jUJI <> S*U»4I J^Ul <J^° * ^-^J 

jjjiU ^UUJ) tjijajl (jJsU-s u^*iJ J** o\»-lj (jisU* cf*-> y^V. ! 

■^ .^. csJLSt f UJl ^ Jl jjJI C >U1 .y. JJii iiUiU U^-U 
. -UJ» <«Jb <*wu5l «^»'Wj ^J^ 1 oU*L^. > 

.S J3 U ^U .VaaJl > <-U. olj^ oUV u^ 1 ^ ^^ <=^ 
6U«Jt J^i oU ^Ji '^ o« ' ^^ ] J ^s?Js '^ J 
oU rfUJiT l*al4.1 <>j» «■ v*-*'! <> ^^ u-^). *s-«» Horse tail 
. ^Wsll o^ «54J1 Dan delion *A\ J* 

jJi^J! oU'Ml f U>-t Jl c^M JJy «=-^V <W> JjW« a a 
j^aJj ^Uj •' J.>1 ^ JJ-! JU-4*-1 ^ c^^' J M c^ W 31 
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■4*> jU— $ J**£**T ol 0^-°i V"** 8 C"^ t^* ^ij* 1 ^" <J>^f. <->^S 

ob"Ull />. olit^J-l fU*>-t J! ^'iUfyl »o* jjj« oLM <>£>.> ♦ 0U3JI 
'♦, UL**f UjUj JJU»j SUIT Ulj^l oUljJ-l o'j>-^. 

? OtiH Jb «J4®ll jwpUiJI ciSUSj 

Iftljj j \4i\jyJuz jt *Ulil **«>■ j* 1 ^ •**■£ J <^ J*"*^ W*^ . — ^ 

ol U* All ^UoSaI Jc ejjU ^U>^i ( (iij^w'Vl ) ^iUJI sU*~aJl 

• <J(i. Jl <JL>- ■j* <! ! 5L*JI ^jj« «WI ,:>A»»> t5*^' j* ^j-^P' 

♦ (buffering *>ijl ) «0'U_j£w Jc J»UM jl <ijJU>Jlj ^J-l 
^J! ^ jjy AiUi J>L^ ^j < "Co-enzymes" t«JL»J <j jj^j, 

^ji |=_jA* A4:; .iiU! j_p <«l$Jl IfXjUuf {ja ' ^JjJ-l oLXojJI ^^{J <JJ jA^U 

• bLa* iiWj USIj I j„p ,/v»U*)l (jiwJ uU 

*-*J* J ' V- c ^i-^-l j*M' -Si jib ol»'l_jJ-l Jc j^Juj •_ r .*J-l j! *,jwJl 
^ilaJ J^i _ ejjjiJU jl o''*— i^ V*»JJ ^J^^SJ^iU L~*JJ _ oUlj^i-l 

4jjzl\ Jl £_j>-jJU *jUfl Jl sjuum ^>lj U ^4*^*1-^ ^Jj-^ 3jU>-j 

ijJail UjU^I Vl"M jt>J Jc oUl_j^ Jl j_cj» J^«i' U-Uc ' U?.J^' 

oUi *lj? • ojjjj j^Ul' jt ojjj»3 «Jili i! oUJl *•<»»)' jJ> IjjJli I^Jjs 
01UUUJI «ljjj < c*i,j&}[> J***>^aJ|j w'jS^JI p|_y _j * 4i_4i.'b j^UU-v^VI 
V*j^jj V^xcljjj 4jU*JU (r4> t j*>, Uj» ^rA-Jl <«**<' Jc jj^SCaiJ t^^j^^J^ 

^_jaa*JIWIj ^j^uU^IIj ^yv-jjudb p^jj\ t\J * ^i^|J».j. j^JjAs- jj* 
^vsJJ 4^nSJ.I <U-<SU.I h jjjl <^ljj j-Ai' Jl CaCJ jjXJl JvaljjJl *<s>f ^ 



TA\ 
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<*^)j oj& AS j <-Jj*« Sj^aS dj& AS Sjj4j| j! Jc • JlA\j jjUJLI. 
,jA»j • uvvaJI qw^U u i ^-W 45 j. ljs*-J U5j JU-iJ" 45 j < 'ijjf 
jiUll ^^A) jlj-»l ^J4- ^W ,y U*4aA) 4a i^lj^aJt «4* ^c <i^Jl 
eU Vj> < Oj4=~ til l^.'iU ^ u1/>«M ,j oUJl Jcj ^jVl ^j^ Jc 
W^* <UI J^b «>Jl oU-l^l ^| ^ _^ ^liWlj ^UjJb r UJ! ut 
cJjJ J4M JUJ.I dUi _ l^4.t ^j^,* u i.jVl <y ^^Ux.^1 il ysJl 
' V* 4! a p '*' <«' '>^» fp k J 1 * ' • * ) : ^jU-Jl oVU^Jl <» 

<LJLi-l ^i 1*4>J W>=+v>J <iiU«Jl oVL-JI ^jAi' t>»- • Wi <*£«.> J ' 
b!yl uUJVI sU-j ^lj ^/Vl j-oL^V 6U*» .>=^j yjJL-t >- 

i5*ul j^^/l < %^-wJl <**«£> <jU>- 4o«a) ^-Ul _yt. uL*JVI o?j ' jvi-b 

a ^.UcXjlj < <>ji!lj <>/Vl ^** y> Ij^j , <j.Uwtj "U^tjJ "Mljlj Ua>JV 

* oT : JWVI ( j«JU £**«. 4J| Ob 

^j?' r Pi J i^i a ^i c^ fP <»«¥ *J 4 ui 1 *" V !»«% i* 55 ) 

L_$nj.>-f "j.0 oU Uj 1*jUjj IgjUij oj>^AJ) ijljjl J=mL^.J' wu> 
<j'a_^-! U« \jjS '*Jj^ o^U! 45 oj&' Ij^j oj^XJ) o^i u^^' J c 
<j^»zJ| ^ »-'il«^l i_vJaZ) Ca»15 Ji 4JUai-l ^i Oj& W tk r ^*^= , l ; - c (j - * 
Oj>^xJ ^.kvJl J|.<fc3L*aLI *lj«»- l Vl U»U>g"j (iUc^/l <> JJ-U-I U4»-t)' il 
j.i|j? * 4jL*_: uiJl _j! SiJibJl oli'U-Jlj o>aj2a]1 jjjJ-l JjUx^ ^h 

VAV 
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• Uiij L^b ^ i,uib ^ £'U4J UUi; ^ ^-i^Sj , \ 4 ^.j, 
t**l WW ^ ji L^^r J <,uji jy^j jvljiUi .i* ^ 
<^*l Uj ^^^Ji fcu, ^ jijiVl ,> <JW>I' JWVl *s-at.l U 
. oH^~~Jl lib ^ j^Ji ^ Uj , _^>J| u^-j^J «j- li^SCJf 

JL*L*iJ <UU ojU* obUJ! ju lij , ijj*. oJjjfj JL*L*.j. 

Vi-i o-wi jl <,uil .Ij..! ^ cJj~\ lit ^j . ^ oU3f 
O-jJl JlA> 61 j Ui'ti jO** ^ ^^ v LaJU U <?jir 

♦ M 4>j}\ jjus .is- oii ^vi ji w ^-ui^ I.U.J ^uu, 

ujfcj <>^ <k_, ffU; *U* ol^^JI ^ 6j£ oYU-'l .JU"J' 
* y^" **". ^1 6! J, LJli c M^Vb V-u„ ibl^vi 

v^lj <UX«-^ ji-Ua^ t rJ A. ^JJl ^jUjJI ^Ij^l ^^J.1 ^j 
■**«j V-5W ^VJ A5A." , oljvVlj o^xllj »|_^J| eUi ^u, ^j^^w 
;< !*.>*- ^Vl jliji • <skil y* la^o j^j, ii < Xj ^ tfS U oUUH. 
W^jj ,>j r VI .>U»i JUl ^ ,i^«J| -j., o>llj vJlj^VI «UI oy> U 
W«Uicj V^i^j l^-Utj r uVl f jJ- J^Wt ^ jj^-j , L jj,p : v u 

jW^i t* ^i »ai s\ u^i oui ,> s^.j uu-» ^j P un ^ 

t*j*l 6^\ >LI r U« r <>. -^ ^tUi t)j> t| cj^j ^^ J3LwM ^ 
OjL_Uij jj\ -i^j . ,jJiuJ|_,. ^^ji ^ C jl_/Jtj JIjucVI Jt 

,> ,^^3 Ubjji ^yvi jc ,^y ^ Ujjlc^ r ijjj uJ^.u M . 

<d^ oljtj V> J. Ji Jj^j L^JL^Uj VJ= ^3ij l^iWL, 
^xll Vbi^l »Jj^l Ja."^ . ^&\ oj.j*o -jjAji j-u Ja>j , ^ij-u 
• J>*.4XJ! ^i Sj^il |^j ( ^jf ^yy, ^ v 



VAY 
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^L,*J| ^ tki- y] _ l*«il.pj ^lU.! o'UuTlj f^A.1 l*,^ J' 

,^0 p\3a^.l ^ ,.t _ ^Ij, p^&Jl ^S Ua>. jjb (.1 J*«J| Jt tki •>* ft 

,^Lw o\ VI U*w V <>_>u£!l 4^v-«ljJl JJUU-I ,> *u*^vJl i^Uj! u i 
^il^Vt Jl <rU>j ^ijM Jc fi u U U>V! ol Vj! jju;, otr <UI «it* 

< ^jVl *W! £**»• ^ <UU oli" ^ oLwVI ^^jSm J^5 jjJU-l Ljjj'jfi- 

jirfrAuA)'! Oj>»^-^, ffw U-s^ f*V.' y**' ti»" <JI t/iUaJl <j£ .Jui <U'tfj 

• .U.I JatJb-l _ V 

oUU* : \^j 1 • *tJ4>'j y^Ui'j j'^*b ^j»-J V^sU ,y> 4jUc ^* j**£ 
iJil <iJU>- I flic Jjcujj L^*jSLi «u*iiJ l^iUu jl oL*o'VI k-^f*^, b 

£fe>$ «U-«4JS UUw*i3 t-fe® -W«4» & *<$£ J***'? 'yi5 ♦ » ♦ ) 
• T* : S_,VI ( 6j*W V U (M ^51 J*S • OW ^JlSJ-3 iJJ«w g^J 

oULuJI "0J1 J>1>- -^ ,jam>jA!I fj*-!' ,j^ oU'LuJl < 7 > ua , , : .<il U ol 

XAi 
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jju Jc yX cJtf <b*U oUU • ijJUM JU-Wj UJ jjjAll jiU' 

(j o_«5*5 <> i Ja>>i' v» *>*JUl i*^^" 0*° U^-"*"'!' CjJ'j*'!' (Jl uLwj'VI r j = *«- ;; -»< u l 

• £j>*x^l U JI «*.U-t «ui! ^i WW? uW" <j"U»- 

tike ^JUJl ^ o^iT O-f'W ^ JaAJl o3Ui« C*>j&' l-i^J • olk*Jj' 

isUa jjLaa ^ oL-«JiU <Ul oL>- U JT oij/l ^is- JU> V •_,>«; 
- U jJUt <UJ| j^I oUU» jl (j-^All <SlU j! <) j>J| ji <)jijl <SUJ|. 

>A& Jj^, <jjy^ g^jVi ^ IjaJ <oL*I ^^Jl cOii Jiw y,j ) 
f^feiS U J#i *y C**aJl Jj^, ^iJl y -5 * ^wu ■£*> eiLw <U*1 *,UU la 
♦ YA « YV : t5j>A!1 ( JU**Jl J$J» y>.J «Cos*j j^hfr 

IjAS Jto" jt < l^j^wj 1^-5^1 ^ ^ku> ^^! jj^, jt JIjjjVI 
* a i J ^ a* u^jVl Jc IjL^ ^j&'j c*xW VU»- Oy^J Wjd ^ ! ' 
<> <^"=> oUJ" j*U J3" ^ O^fl t-w^i? j^a» ^ JUJl *uJl S>*u j^i- 

^>»Jl ^ilf.^1. u^.y ^ »UJjj J-JI ^j oJjT ^xJl ^* <**iULl 

^^'j jk>h J^ JI J_j>^' ^1 r_ A >«^J| ftUa Jx, ^f <,Jic «L* Jt! 
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: *^l j*l *** i)U* 

>Uil ** J^ oK~Jl joe • V^i LjxUi j? .Ul ^ J UJ lj^ 
.Sjj-^i ^4Jl jJlSr ol > • JUi <^ ^bJi jiL^j ^I^Ji 

l$;lx,« 4*1 j ^Jic oU& JaAJl j^Js .ijU.^Jl a JL* ^ ^T i of 

■<-JUl £jlj-ll J*c j! MjP^^Jl <-x!jjj 5_ilbUij Vjr iij c oL_«Vl 
4^-laij \-^\jy^u oVjUU *a* U ou j*J • Hydroponics 
. f Uidl <iUi jvjs j -G'jA_ij .u^ 4JLk C j <ii) f f JJU ^JtC; 

• p j- <y ob ) : Jja. ii <jji (j^^j jWJij jW'Vij jik. r vij V u-Jij 

MJ44) C M»V1 ^ftUa-l » t 

cj\jiij f j^U'jJl oly; ^ o j>^ii f <u! j^j jjji (Saltpetre) 

frJLJl s ^"j' J' J^"Si l-fi*J I ^J- ^ JLfJi) 'Jhitlj j.tdJVI Jt>- l>J 

•«a»- _•> l«5" 4J-lii ol,/*«Jlj ^oJjiAl o^j'Jl £ U ,jj l**li «*j»-j.>. vi*^> Lo lit 



YA"\ 
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«_Jl« ^ 3*»LA!I 4__JL**£in aj_j„wajl • |ajj_j»j LjL^Ij L^'jij 
ij>j>Jj < *Ul ^i ol>j-JJ) />j v t*' j-*j « (*>^ , ^'^'>r' '****' cS' 0""^J. 

jjiU'jJl .JaCl **ij ' <— "■»£« (U" Ji' j** ^J" O^'J" V "U* oUa^^sJ.! oUfl 

j^-'Vt <_jjjU| j\ jUUJI <cU-asJ JU*ai..mJI ijjj>«i (Jw- ' oLii! o-b'U 

y.*!' Jj»*i u^« J* ^ l-w> £*.*.> lib ' <*-ljf p b> y^k)l Jl jUi!| Jc 
• jU«i]| oUj j\ jA*i\ oUj ^i Pot-ash : ^^ jAJI {*UI ^J ilyj 

oUl** 4*-_5*i <iUif u^j'Vl i> lij^'^ 1 (VfcS*"^'.^ ' C^ E-^^^' 

I J* < L>jJu lj^« Ye** ,3*c Jc ^JVl yfi ^j^«vwiU.lj p^^U'^-JI 

**.Uv« 4JU.A U As-JJJ oUfVI Jiv'lb OVI |«jAA*JtO) oUvji ^-'italj 

jvswj j^l_/r'j' u" uJ '-5^-' <j U 4 (j* "U-aU-j *JuJl i Wl ,»^**- ij"* ojwX^a 

^ j-iU'Vi £\j;\j j*ixjij ^i ^ i.^iji oujoi a ji* ^iy 
^.jJi ,> .iii_ ? > jr ^3*. <;! 4«s», j , jkii) civ _,_;? y* -,vi 'L.^1 

TAV 
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d,s»j AS O^wVl (J& J ijVsjt ^ vtiilji-l s-A* iJajw OJ"A»- -IaJ JU- 

VU>- C***j <* — *ijl o)j_jj «£>j4» Jl juA> U ibfyl <y» i!U* • V^jj. 
_y| <>w!j obit 4 ja 0_5*- W \$$ j&oj 4jwjIj Jji=U.A OA«>j Uj>»-J 
JUl _/>l obU-ijt (JjJIjJ- * ^.J* 6 ^' "Uo-'jl /»1^>-I <ja <U)l* u^uljj 

j* U^ Jj*' «Ucv— -« Jl vSj- 8 " o? <j^»iJ oj_«* U*l>! ^3 ^x>. c-jiaA-I 

l^j j-uvjt iji 0^**?.-' ' u^'VI iJUxl <j< jU o^*j-; J' <Sj*> ■$ 'U**Jl 

Kii' oJu ^xjl ol>UJl oUlj^p-j jbj4*wi jjUj {ja <UjI* oU*5* *S"ljJ' 

« <aU?«1! <JjjJ.|j ^JLaJCM oIcLluoJI ^ij J^wJl _j* V$iA ^Uiwo •; 

J5" j£ C«-JW <> jl5" ,»4^C J4w*5 oJ_>*CJ fJiL,." ^S JsjJ fjS Jc <UJ| 
<4 S ^Jl ii'jlT "W^j Cj'V- oJ.1 J»*J! U? *LLrJ| (jOaJ i^jiJ ' WjS l» 

jUia! ii>ja>- jljiO' j^ys&J u? u^*i ' f^k* tS^y Jf^ u* <i)J**» Uj 
<Uiil| o>>cJl viULi" Jl «Us_^>i,l oUlj.J-lj oU'UUI V.^4 oo-ljt iiUi -u> 

j-^U'Vb "Ukill «iU> »lj> ,j^*J, l" 1 4* J « Owil j^J^ l f**+J <jd\ <t t** CJ "' 
o! <>jU~Jl ^oQl U?>W Lf ' -U-Vl v/j 1 ' U h i)*- xi ^ V*^ 1 

^W-j J> oUL^Jl <jW"j s>^' »^Ji ti>M4i-U V* bib cJlT ,>J!. 
|tr ^JLc OJI iaJUJ tjJU*JJ lj*5* p» ^jJ-Jb ^ojUAll o>^j o^cj^ 
c^jji y iU-U jJaiu Jl oJjj*i'j Ijj15L«j jjjjloi-l oi^i cjj«JI J~» 
juJI UU> v ^ft.uJ) tLJ* J*-j aSj < JJJ jJw ^ «^j JjI VI U*»- 
oUljJMj oU'UJI bUu Ija^^J jji-jVl J> \ji*> J j^*Jj « jWJ-I' 

(.jaJ oJp- V*« ^oU.1 ojUu-'VU '•A* kj'ki «jr* tr"Wl t^J.t t?y 
tXijxll of ^_r** t^i 1*^' s,AfSi ^^ <i' •J^V^ (*^ ' V" f 'P'J ^ 

. oj'^t t> W 1 ^ U» tH* o^y u^j^ 1 c*—^i < ^ f' j sjUio-j. 
^ >iii- V ,>^3 <*jU" <Ay'jP f^-J 3 ^ b ^.^J c ^ u* Llj,j ' 
jU L_^*^, ^2>M c\j*- 6h < t^VI JaJI SiU-j o*Ji Sj^' <> 

• jj*jUsji <ajk 

,^«L^ V-|*j* ^jYl O* /"«« J« 0° J>Ji , « ^ ^ ^Ji ) 

VAA 
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jj — ^.*j| la <>'ji>J.I ol^Vlj olj^Jl dU> ^.i^dak" oi J*i' ■• ' 
• <UU JaULl j| l^wa^. Sib jj u i^| U;;^.,^ jlo^Jl ^„ ^T Uy 

<«jluJ.I cA.1 jj-lj jjJJlj ^IjOjIj, JiO-l C.Ulj>J- ^j^aJl oUUJ.1 

c :Mfl;j ( U>j eUJ^Jl a iw>.ji »LaJlT ) Vrt-jy-Jl iljlb V* 

* <Ju*iUi« <jj|_.x« ^y^i <JL|i 

,> oUT <>•>* JW >i, 4^*11 /Jljil -^ ^ ^ JjL^-J ^-^ 

^f 5 * "^ i> °^ ^iA^' <ijl^ al ■>» UUdl «J>^«*Jl iljll _ < . 

• »I.hJ|j .111 l«J| jus, ^sJt wj| 
' hji^h J>j*^\ Cr*^°i **« ^j^l £*~*iJ U>Ju 

V-^ y. W> o j&j U^^'j jjj.»j ^jji ^ r ^ jij,. ^ ol ^ 
elji >Tj cJj ou u>.j» ,J « 6U.JJIj C.I.P&M ^jiwj oUjj JUUJ.' 

ji-j ^jHi ooill olj/Vl ,> ^IjJl g_ jj| J| UUL" 14* 'U-jja. 
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jl _ ^s^ij i^Xaj \jtf\ ^ ^yUw ^sj| <J.\ oUJtQl ^u ujlj^ti 
. Ecology & Syneeology 

O^'j^, 'J' V°^. c£"^' _>* O^kW'VI \jl liUi • <U^5j o„>uU« "Us-I ,«j 

• sUJlj fiLJl ilj! ol <***> >«i ji' VI o^j'Vi' Jc La 

(j.-Ub oJjU; ( j.«j,)\i < "U^SJ o/J,V*.<» l-i* <llc "yi J^'lj <LiUlaJI <j'UejJ 
<<--j!J j jWj ,J.^i o*UC fJ^Jl J — <blc <!.v <)U *J* C jj^ 6 ' "J ojoJ". 

4,*Xqj o^,^ 1 S4J Sjtflj <U^x>- <cJxj ^ <>.W j4a> OJ& o«U,c = l _ ? iJl 

♦ <J_j53t |«J.>jJl (jy,^ (j-A A»-lj A?,"^" ^ Ij'XmS 

^im jsn zfls ,yuj» jpl> ,> ^/i j*jVij oi^«j> ji*. ) 

• eV : jilc ( 6/j«JU>. ^ 

tSj*"' °J'' 1 <J ^^ J <JL^i i_ji]b til) j JJLC U_j.i ol ojA ij\jli}\ (Jj>4)_ 

■ CjI_Jj>-«.»JI (J-i.*- <OJI (ji <^J>AJ JjJij.J ' OJ-^xJ ^ < ^ u V— oJ ) (,X"«>eJ 4j'I 

/^.c l^4<ixi_j U^..U.isi v U_j> *iUi o^i ( <U.^.^i« ^t ) Ui'j olj.<k*«Jl a« 

• ji-1 l«JJ_ liUj O^ U-$_Jl*) 

V«j ojXj' <i«, ; .j'j jv5" vti4=- ajJI 6^> U-Jl j^ji oTjill (jiXI 



Vi« 
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v y> U jl <£JiJ.| Jl J** <ji f^J) Jj^>. • o^JVI V L^4 c^jU.1 

O^SJ, ol Likio Jj Vj < *U« Uj u^JI ^o^ lS-^J <0'jUs- J««.« uL^i'iU 
JT -J,. jS\ _ j-Sl «U)!j JJI >*J fJWl j^* <Ul * (Jielj j/1 <*!^ 

«*' 6$U»"j ^ ^ jijSfl JOS- ^ASU 6i>Sd f£tff JS ) 

• A- _ Vo : <*J>I>') 
oUw'VI i)jU« Jc ^jU> ^ *L*iVl ^*^i" i5>-l V - ^' <>J 

^j jk, <s*- ti*^' j' v^ £ ^j*^ c?*-* V^wj ^jJj cf yyvj 

oLSjJb>6« <Ui o? OjA*i O'jXII j'^*>t ,jita> Jc pUJl <jUaiw <Ui ^Aiaj 
oLJVI <»^ <> *l.}>- r VI t£>.'^« cSi^ a a* ->>*"& UjUw!j WJl_ ? is>T ^W 

I <JjS <Li^ l^'V W^ Vj «U» J^JJ <i» lSJ-*' t#*J <Uwa! J_jl» J? 

'* yjlkUj i_JUjl i_ax^»J 

•Ui oUvvuJVI «y>v< cSJ.!l O^*^' JUJl _A»t> CUsai* "U-i'Vl 4»*.ii' 

Jaiu-j' ' <i'UcjJ <U'IaJ ^-wUUj e-Uc I4] 4.^' V <jV l^XAbjsX^ <i£jj 
^j^aUUi v3_>*J; «u£jj <Ui*>' V bgj'V UJl C-iib ! ^ 'j*"-" (j" 5 ^*JJ 
oU< U*Xc ,_j-Uxxj cJ*£^»i <5j_jJl oA* ol ^juSi-l ^«o ^j^ Lj^Jl *Wi 

oj&' t5_p-'Vl lib j'Vl <^, ) .^ fl u - * P _P*i ^* £* ^■■J^J l$jli ^yi ojU.^ j^i' 
<c_j>. j\ <U+ — Ji. ^j ^jVl j£ o^'VI ^j»>-j ,_ji Jji UU b A JL>- 

Sj>c^iJl 5j'jj Jajii^i oT ,»U!l oUiiw oUasJ VI vJj* t j • aJsaJI o j^'I 

* J^J' Vj Jj-XJ' V "U-JaC uy'j^ l$X«JaJ JUifj olJ-»C <x1*ajj l»j I 

oIaaJM,! ji-b <i!l <ULU- ^JJ| (jj53l tjUT <J_jiu U jjt> |JU (j-*JI 
<! LjA,«>«j i ^dl «Uu£»JI ^u&i ^&j ( "U;;^),,} J.>Jl oU«»>"VI «U* J.*^) 
: Jji£> j| ,J>«JU oUJMJ <CUI <Jj> ^aJl -jjjJl v UJ" 
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■jJI j* U pWj < y> VJ l^W y ^ja, gsk e4Uj } . j^ . }j 
^J ^3 ^« OWE ^ 4 ? > V 5 V«i Vt ttjj O fl -*•*«"" u/. ^j {i 

: <U>I Ji*> ^j oU«J uUJ Jc Jjh i\j 

^4-' (JVij oJaji ^j^A- ^jij ^,u.ij ^^i <cu pO^! ol 

y-Ull •> j^T j*^ V • <#*»,> <U'U^>«j <yu» aUil Jl oUJVI 
^ 5 j4*iJ < ^j>- u* d,j$\ ,> C J uij*^ 1 <> a**** <UjC; *J <**^ VI 

VI LJ» Oj& V '^1 jtj < <J* jj-Xcj ov JjV <~Jlj u?.>Vl.j^ 

j* .U-ij -gi <*u- aAj 6/ 4j r v Air jjSJi f Uw £ « j^-ij <*& ^ iji 
v^.o as ^jji <^a; _>* v WJi J "Hi ^j*. • oUi^li j# cjj 

^3 J" «*>Jj (••>(.' Ol J ij^iJl <*jj ^i yt £j,\\ yt>j a ij!Vl 6Ucf J! 

jl <r^J! jl j4i)\ J, W\+* j\ ^ Sj\?j» ljU> SjU' oj%^J i5>f 

*JU JVC *Uj, <-*j«i *i i£Ji\ t y JujK>j2i\ JiJaiJ jijJl (jivojjj liil 

^c <JlA>-j jTj*. 1^' ^ j-W (j-Wsi.» •— <*jvt I?* (,> <wAi ,^.« u^s^ 
<JO*"V! JU Jl J.«iaJI <iUi rjj>- g* u^j ' ^»'^'^ Vj*^ o^T lilj <*«a5 

ijljib 4JU>-J jU) u! «Ulc o^, u^-^'j f \**"JJ ^JJJ a ^*'j'l **^>^J 

olA*-^!l Ia* >«^>, J. lit * V <>■>»£ 0j% ! !Ai c**jJl **+<"' a-U^j 6l -a^j 
L^*iU lj'lj.,aj <^=U- i^>_>> 7r^* J * t i j^^Jl l>i* 6i J |J ^?. ' «^-"* I j ' Ji-vl 

• au^ziVi oji»i*-tj <w»_u^ji. ^u^j ^yvi jjtj j^i siVs/j.* ^^*-yi 

• ^l-^^vi Jc s^l^j -L-U^ ^Uwsj ^4 Jj!j j5vi SilS jl*^il JUtfyl 
,^*._j V * V ' jl^iJlj ,>sa!| jV, \j\ju$j lyjjlvoJ'j tjALx^-1 1a*. J».l ^« 
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<X!l- ^£1$/ j! \lJa*i' A&Ja*> <iU-$J; j! >^uij!' O'jiUait iiU.$J U4 *Uf 
^ <*\,__»j~ «* IASIj CUii" o^aJl lA* oUUuw*- ^ U <wj ijS 

, j*2* V^i Ja<sXJ" ^Jl ol^kyi <u«ljxll "Ij^-I oW*a*JII ij;4>-l Jsu^j 

C**>o- UjSji OjUjs Uli v-ijiAJ' floj^w <jUw j3-* VI ,«i ^0 o^-'J 

<Jjj j£> lili u&U o^ <j* £***■) ii^' ('js'' <j*J ' °>* _^% tf^ 3 " 
ojAS • jjji V! ,*£>- tJj»Jl \Sj ^-^ cJdA As (^jV £*«*/•> ^<s sl_pi»>- 

^ js*fJl ^^^i Jc V*l>! iS**y ej^t^^l IjiL*^ Owi" ijjj*-? 4j-"»« ^Jj 
^>ij O^jAi' u Jl Ja£i\ Jj&p. JaXt ^JU o~,» jkJl h ' u-kw^l 
jj^ilj M^^^LusJ) J>*jJl fcjo L. 4^ ( _r*w'Vl «,**•#! ^ a Iuj <W#> «_>*_>* 
< (^UaII S^jj *Uj jUto'V S„m» <*umJ |._^JI dji ^ W^jj - ,/vai'Vi 

wt*^ 1 ' ^ J^J ' <Sj*~\ <iv,^ v-JVl> O^ C*aJ.$JJ « M^ 1 ^ 1 ' o^ 1 tij* - ' 
cAjvkc olsjJj o.»JUJ'j cu*j*i>'j < <J-I oUjUCJIj jvlJl t^v.'^ 4-jj jJ-l 

cWLCJi J*c j^j , W*ljj'j u^"^' &hj (> c*>'! U;*>- 14/1 

* <Ul C^,? u^*> c*il3" ^lj Jj-uJl (^i ! ^ a oil* 
*> c>»jll o*j > — fci ^lil 0- fl J ? v^ 1 ^ ^UT ^4J! li j* 

yvt 
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^j.ujwj 4j\*i> r j j*Uj\ o^vi q^^, <$ >Ji <y J* <$J 

^iTtj, Ijjt ^t ^-ajJIj ^jjl 1 S^lw. ob ' SoJU- j] <jjb ojW lot 
• <oUl <>jJj f^-J-S ^i <&«£ ,>* <ij$'j *^M-" rf* 







m 
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^i f£! ^l ^* ol—ujl ,y -U'iLJt ^L-voJI oUUx ^Ij J_?t 
jl^lt Jji jjd^d 6>;j^l *u.v*n ^'Lf jUj 'fUl _^Ujs £* l^u^ii'j 

oL~La)! f*t lj> - ! UU lit iJL> V LUij . (Photosynthesis) 

Ji*j|. _^j sUi-l jv, : <iij«^ J| J-j^w V U VI — \ — i>j>j pU-^J-U 

• jsSUxJlj. 

C*b»»J' -*J jljil ^jAaj C*>1?" lil • JjAwjJlj £%J| Aa4 CSljjfyl ^ c#*^i 

J.J <Jli il_^« Jt l^Uj^J' iUii 4jU *lil ^i objAJl J^SV V jJj* Ji 
JA-^xj; ob WA*>«j, of »lil Jc J-*w, <*>V? 6j& up- W r^b * UJL& 

j-bU'Vl ^ii*; ^ <_Jli <>j_ a^c jt_j* /y <CLj«j Uj fU! ^^M-i 

> ^ jl jt— wiljJl 'J.a • libj'Vl JI ^' JJJ^-I JI t>-JaJl <> °J» 

' V-' >J V-' V^'^b V.'&M J^^l Ato- ^i JL*Jt> qyjUi*Jt 



V\o 
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^iTt LjJVj <uJ| SjL-aJl /j,, U^>. jjil L^v ( ToV jOJl Jai\ ) 
VjsJ.1 lijAll <U~i*J 4^-aUJI ojLs*J| JaV ^XjLSO., • t\Jj \jSj 

oAi-l U 61 W^c lil S^U- UJ <J j**» cJlj V <«Ju*il >Liufyl J! I4IUJ' 
* uS^-'Vl U-A-Ab *L«c f Vl oiily .Lt oJJU^, <JLi JT j! j^ac jr 

.^i^i'J -ijJjH Ij^AA-I «J^t" Uc Ux»- *_aj^> 6iJ^' £**'>• J' jH ^ 

_ «Uw»U| SjL-aaJl c*^uJ • Sojjj) IjHjL| o^Ux^uj <5jj'j olj**itc «o 
Jl t>Wl ^ JW U *Ui. ,y jiT! *Ui ^ JJUoi' *liL- VI - oil 

J^/Jv* oUJl ^9 ^^iiiUJl ojUjaaJl olTj»- O^u-J ' JjOfrJl ol_,a-Ji 

£rtw>" <y ^tfWJl ■>*> ^-w U-Ua» < <>wi./VI "LoU-l <A>JI m Jj_y 
•jTUI Silt Jaw ^sj! jU^Ij jj^^J) Jtj LUJ! ^IjJl Jl oSUa-Jlj 

l4*i.xj £-vj2>, W-*> JJ«w-l ,_ji if"*^ "Sj*^^' y^Ua-Vl u^". ' *t*^" 
^jA^-v*) j\ bjjuu» f jJ^W W'iJ.*' t^ p> (j - *^ *S»I J4" sLicVt ^ j»vi/l 
JJ.A-JI j* oLiVI oVlx ^ tilJ-iT (^ijiwaJl il^d! «^~U£ • VjjJ 

4J_j5C> oVl> ^j ( Jjfyl 'l^oit (31jj\f) 4 >>>^j' J*3 v>r^' oUUj 
iJjjJtj <oj-**)l otr/U *UJUl c **^j, J* oj*» V Lit • AMVl 

.SjUT jJJV-i JU* • vijjJa.1! 1 \.«-P' JjUjJU tt»W lg.;f ^t oijJt y^iS ^ 

<JJjtJ,| £>UfyU JiliCp-VI uiA^U^i' < i « w ^j* jl "Uajj, <)_JJJ cwiUU J« 
'I'il l^iujju' J4— J V ^Ija S. :; JLl*'VI ^iU^Vl {j* J^" viU^J Oo,jaSJIj 

♦ <J)UJUJIj v_aU!|j <L«UJl iJIjjIVI *« o-Ui 

• "tf, 

J^^ATj <«l*J o>*r ^ytAiJl J»JUi!|j ^Jj Ji>iiXJi oUi*«J ^U>-1 O***' 

objVl Jsja-j jUJVI> >*jJlj j^Vb 'Ua_^Vl jrl^b j*J'» 
.oTjftM of t>J° ' ^^ ■*■'>-> Wj<. o^^-' «J^ c, ^ ) ^'J- 5 cf* ^^ 

ou>j ajb a^ *««u» y J^' C^i V»^ ^ ^ E>* '-^ ^ 
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ia» ejoi' J) \$jai\ t 4)U^« jts.*) t^xou d^Jh o&jhj y^*' Cj a 

• V\ : f Ui f VI ( o^j» f5 M Ob5f j»Sli ^4 61 ♦ **$ >i 
• £V : oW ( ♦ t . a<Iju VI gJu V^ ^SJ 'jo 



T1V 
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jle (pUM wUI 



.ifl«>1 4XJ.UJ) S^U-oaSl <J3Ui,j : J^Vi J-aAJl 
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^U*} ^Ujj gjU^j ^^ 

<J-^Vl j^L^ll Jl ij>-Jh,dbj^ jl JM.U ojll :■ U>1-, 
< oUsJl Jib Jt uulbjJl «.Ia, SjLaJt ^}i'j , 

f.J*' ^ V**-,/ 1 »^*>-j <*-&> j*x*;. oUJl Jib Js <j (.^ U oj Jj 
i>*J o^UiJl ob" jj ,y ^U-jStLsJ,! j\ ^U-jU-1 <»^i>U) SjUaJU . 

oV»L_ji)l <AfT oU)_j-i.| jljifj y-iJl ilyt «L_*/if j*c _ Jfy ,J>*. _ 

• Sjb Jj *^">- ic* ^*> ^i^*" (jj&j 
ou _^>*a y-iuu oj^' j^J^J oU|jaA-1_j oU'luJl ,j* jT ^!iU- jaij 

* J*a))j jvJlj fO-Jt (JJA>ft> «U)U» jjajtj LfMawu (Jj^J ' ojU-axJl 

♦ (J^^^oi iiy j? < u___<jJi;d t_i_j^J-1j oLij^l «1» iljZ? •A3') 
otjUJb >Ll! : Jj&1 W'U^ Jl Jl*o7 _ Jlj>-VU L-T - aUiJU 
^L<xi!| ii4>»j Ujlo- • U Lii ^j' J ** Jj*** ^^ *$\S» (jAkij'j j-iU^tj 
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J; c oil .p^, V ojs. ^ oUJl <i'a>c) jjjj f>,jGl .Ail jfVl 

j\JJ ^ OLUI oTjaSI v-iu« Ui*>- _ Oil — v* c ^J Jj* ^ 

.' .« ^»WVj ,»53 » gUj.ijjj, <ulj r ^^ j7jj *i\>j < fif ( ^y > 

jjl o^jm \jjij • <>j*.*a.J (^a* L$*i a>.j Ujjj ( UIcj oj-^j U^jj,} 

• ^j*J!j r-^'j ojUaJI" 
,y (jL-^JVt 1 >c JjJb^i J5" <JL) U 0' ^-U- oi>Ut <^>K»i\ J* 
_j*i> _^$i I4JU o^jVI aJ Lsj^ U Ui. t 2jJ»i» LjJUatj oU'luJi ol_^*-- 
pU I _j—*><J I.} oO'luJj <!L_iJ' U jJ5" q\S" jJ J j_j/VI ul J>» ' ^J***- 

•j.>-!_5jj|j fl*j"Vl ^J ' hynJ\j \j^^ OljUjJl ^ SUxii.1 <L*il>fcUJ.t 
• (j^UJJ t\Ju2t <Ui Jj-uj: Jl <(J_j>sXi j>*jJl (J*>J u"° ^'j-^l u^i 

1 ^'j,}** - ^ L*U5*j'I ley \o» ( JLc j*t£Ju AjSij t Vi »*J" oli'UJl j^ 

J^ai, »£«>. <itfl (jJabllj <w;Ul ^ U_j«j J^-*> j^Jl jj-iJl' oU-^lf 
^ i^=*^. u' 0^**^^ r^*^ \*jjj-?, 0UL.1!) oAa ♦ (ji-ju o^ 6^*JV! 

* u!»U.x>.i Lij_)*69 1$ju -iAiXij l4zc|_jj 

^j 6^—— i-uj'VI SjLi»" j_jia>' ,y UL* Ijjj oU'LiJ! oa«J a«Jj 

• <jjLaZ3Vlj \j^\j <*cUx>.Vl «IjU*. JJC^sj' 

^ j^LaJj l^^o'li^-) ^zil oU'Uj.11 <A5"T (.L-jo'VIj 'oU'UiJl j« 
: L_^u <i'U»- oUjjj-i ,_yic ol^VI J>*^»«» WjU^^j l*j|j£?j l*_j*i 

: ^jUlj sUvfllj r uy! 

( vi*^ Vi Ifc* Wii' if ajf^ < ^^a> Vi Vfi ^te>" VS «iU j« » 



K-\ 
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^U«oVlj £>~£!lj u^UJlj v Ui\flj j^LJ^ ^^ 0j ,^ ijCAj 
<-—3«jJl >SUJl Ui . j^Jij <cUa!| ji^j oU^-ljllj j^uaij 

' ^ fli! ^ °*^ ! -^ J^\ S\ ^-Ui j^Vi oli liUlij 
oL^dl J| <iUVl* o.jll ^ jUiVI >'^,j sjL&sfc fJ1 jT J j 

vTjj • <uU!ji s ;U.lj <a*ux, oUJV! £^> ^j-aJi jIj^II ^j 

JiJl S_jib l^i« ^U^ t <I 4o-lxa wjuUsjj oLUc "j* 1^3 0-b*)_ Uj 
<U4aJ' Lj ^xi» jt < jOUUj uiJ'^'j J*»l>Jtj jJ-l U^ljj' fcjUVlj 

• V _ o : JaiJl * ( (j*»j (Jj' jl p&j of ♦ j*^) ,j>*£; VI <uAJb 
» L^JjiAAi* l5^j?,j V^i*? ^i-v> «~*y v-5^c ^) <U <L.I£a SjU*«J| ol * p Lj» 

• VT < T\ : o^Jl 

* V^ < TA : Sj5J| 
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• \X • \\ ■■ tJj^j't ( CPj** <J W l *i '-** UJ ,/**" tjf'Wl (lA*** - 

_j* ^ <cljjil *U?t JUJVI ^**i JJJl *^' oi' • W &-*i ^ oi 
<LaUc c«J <iUi5" • ib j? oUill I-a-sJ <Uuwi - j ojL.^1 ^x ^ 

* "UjJl jJU-1 <-•*>«* Uj*> i jJU-1 Uj^jl LT i_iL*»VVj 

• *u « it 

• \ ? * \ V : J>jJl ( ,#j&i ^ W Vj 1J» W j*-» ^AJI 

iJlj-^iU j>^J Jj CJ J».J pkc Liul i^Sij < J^^ht J<»tj JJAJJ 

* U-T J <_jL*k»*! A^oJjOJ t_)L*t>0 (J^LJl dill o'jji IJ^ * l3lj'**^J i«*^'j 

♦ V : ^\j\\ ' < -VJU&J 

.( l^Li'l Jj«j 4j>L»JI ) <U>e^oUJ| ,o_)U,a*]| j)U4as*J <_jJjUij <MijSiV 
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Y 

• SULI ^Ui* j^zJ jjj^ ja I ^^Tjf^i <ilkj'! J5UJI ^ 

-^ c^ 1 U^' «y ^^1 <J^'I J* Lu>" ' °U"I oUibj yolli* 

^ <^^». <ii4i' ,>j hT^I jc o^W3l ^ ^jVi oJ- Jl J-wm 
dr- c J otjJ^JJ <*U^V!j ,j*jJI ^cj <Jb^j|j ijJL^JCJI oljvAiIt 
yrU • la — oU- ji U fl U 4jjjC» jiio- ^i.-=_a).j • jJlSJJlj fUJu'Vt 
OjiG Jij <JU <».jj Jl <3UaJl o»5Uwl J.U.'.Ajj Ji eUi <y u A : JivlV 

^jo. j? U-L* JlJic <IU-| ^-i^Jj _^T J«.J Ijljk^l jl ^i r V Uij j! 
jj*^!! • ^uS /\ SjljJ-l i».ji J> £,i*'jl» °^ W>lj^V ; u*>. jl 

OU**Jl OVU- jjj J_j*4]l ^-o i^iJiSS Jj tiUi »«a iij^Jl <jSUs»J J (JlUu'l 
•™fl> t ji-| ^l^i ^i Sj,»caAJ|J sll^Jl ^ji <aj$3l ^'i>.j . <a_jj j4-lj oljJlj 
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^•)J" ts*-* ' f+^J Ojyj Ja*£ii' .^L^aJlj £-o tJ J| J) \*&&J < ^jJ^-J 

t/ Wjlte ' kj*J is*** 1 * <*W1 LfU jXkij' j^xJl <^j*aJ| i'iUi 
<L*vU, V! c«mJ Ifu 4j>lk!| oMIal! <JUcj < iLu» ioU IcxJl 4-JiJl 

<uA»*J| qv> ij_>*!l jj 6 j»^-"j J_^ jUuVI (^ ^-k^, ^^i j}, J &d\ -k^-^ij 
j5Li "(ij^-Uj * jj_ys J iJj^, ^j^J J^ * ***** dj& of »AjV ^JU.><J' 

^ifi ,j» <J-I \Ji-l ( ^ Ji'ljil • 1-Uiuj' ^^Tl 6j*J'j * -UiUi' «U£ji 

I — jiiUw! (j^ikll <slkJ| ^L*S3 U*i' <Jl>. Jl <UU- j> t-Jk^ U^j^J 

O >A*L*d.l OjaJ J <*>ij| <aA^bJ| ^ "tsljil o«i* OJ % 3j U_Lo- • l$JU 
ojUflJ J=j — *»- Jl 1 olw> **• — S-u* kc ^jj^—^aJI _^j>J,Ij VsjIjj V^xiJij 

«^ot « ^,>^-l "Ut^jil » *^l ijl «.-^»t_«J ! '^.» <if VI <> *Jzj*^ oJljVj 

A»l_j)LI £.}U- ^ <jUaJl O'-^b lilj^-VI oLUc ,y JjVl oljiaii' 
J^_J!jj / j*>»sJU ^.^^j (yb-* 1 V <j\jZ>-1 t5 fS u^*'^ 1 V ^^^ Vj- 




V-0 h. o^'VI j>U- 
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Jl ***J£M,j «Uj__uil oLjjj'VIj LS ^i\ o_;Jisx!l Jj-uaJl ^^UJl -ls_jl! 

_j Ja^uj li Ja**oi ojU J I liLij^Jl njii**- Jj^sXj^ «IXm3|_j:U ol ,;«- 
"1 Ll J Oj> 4 jQ\ *U_^m5"| ij>\j »J>Ua>l Jl ^*^J, (jf^- "U-jAXa OljjW- 

aiw + I v a d n + Y i ii n <— Y i n + % i , Y 4, n ii 

t__^XJL.ft>- ^3 CaJu ijlj (j-^AllJl) Oljk>JI owL_* f__j — »>&« ^jowd; 

• a"A^uj Oj> ^a jUj (Jljis-I <uCJ_$ < UljX>-l 
^Li-I oUJlCi! >£*»■ t*^ <3UaJl (JiUajlj ( j*Jc.z}\ i£)J^ U-Uj _ \ 

j^jj ol^*>-j oV*> ,j-.i <iUi ^ <3j* Vj UUiU- £j*>- if* <Sj>-^k J? 
{.,$ i- tJ Ja*> t ^ VI it>^PtJ t V <UUaJl iUk^olj ,yj^all (j^cx)! J^ 

♦ i_pAi. ^j^' ^i V.^i : °^'MJ' 

<i-Ui», UJ <J-\ oUHXIl JT UiU ^j^*- JfU j* j^il ul 

•jX^j j ' c Uo»VI j* j jLjJI ^» <>i> Jj! £«U*i - J^Jl «y ^' 
o».^j • JUJl C L^.VI t/ x>- oj£~«Jl j-^—iJ "-J-"* 51 p ^ ; - 1 "^ U ^' 

■4jjT ^cj> »'Ul» •O'L)' 1 ' "^ liJ^'j V^ 1 i> C-^. -^ ii " 1 ^ (J*- 5 - r ^" 1 
^o^Jlj U£«, JJLfl (t >>3 C lw»V» JJW * 0^J>* ^^ <«» j^i J" s 

jys ^ <\n f "\o r uVt ' ( (»JU» }>.j»ti j>m ^Wi ^ir-^ j^'J 

^3 l$~L_~aA iUjJi-j <i->>jJb olifif ,y ou*j 9Jb 0»y* M*^ 
<*0ji*i» f3» ob^f ^i ^ 0^ 4Abj ^ A f 151 *y J1 b>'» ' ^Ux. 
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<J'U_j5Co J5" Osnb U <1T 6>^l (•^= u ' ji^ j-*J ^^ ,> *■ l _r JJ ^- : -''> jW^'J 
i _ r JusS\ Jl ^A <)T jyJ&j — i5j*^ '^^ i^ 6 W^ <J^" *U^*i ^»J^* 

OjJuJ' Ujjj ' 6l>ji V ►Ij^M ir)U5"_yo ,j.« 00^ ^j^ t5"^' <J^ij^' 

^ildl ♦ <5j^lj oLkJJl JsjaJ £jlj*Jl >ij' i)lj^l J-Ui'j 'III jUj <)jj 
Ijjfcsa- oj-ui U <U-oa*vJ° 0*U- Uj& j^a ' vA^aJ '_^*'>* _ ° J*-*-" '"^J ^J"^, 

■Ww cj^^Ailj « u-^Jl » ^^ W ^j-^J «"^*"^ ^ a t' v /° ^**' ^r^ 

^ SiUaJlj r;J"tij 'J'Mi ^^aJl ^y < 4^ ,x ^ ^fifl oljlc JUjCwjI 
<L>- Oji- Ji"j (j^* OI^J-'j (j*"-** tjLuJVI ' oL*-l xM «U*cUl| ojiJl 

■j.^ Uftjj lgA5" l$i£!j V.^ - ' cr* t^i^' MJi^* u* ^xi--**- Oj^*i jL*Jl 

jjfcj'j i i>A>>A>- 4-o <Cjj- Jl »_**>* j^nj < ^~ , l oJU,l Lg-J ,J_j>iX^9 ( < *-^' 

Jx^ai lAC* — U iU-l /jjo u">^l i^i^ 1 r^r^ fcS»)jll >-iVT <JUjJI oJja 
4 jT Laij' ; oliJ! <jj& O^-^'V^j * dj4^i ui**^' <*^' <li t'^ j*^' 

L$J5" UA*i' _ <jwiU.l t^i^ _r^'j AJiaJl ^ CUii) _ji l jXa- oj>«i*AJl \±&>- 

oO *U!| <J£*{ o\j> i^jJl l>ijj • i>_r*jJl (j^»st* tP o«A>.lj *t^>- ^> 
c^iij . J— LxJb oUVIj ^jl>Jb <J-I oUJ'UCIIj >XJl _^l5u LI 
<lJ-I oUjIXJI a^t *J'-J ' ***•!.$ J^^ 5 ^ <Ir* 'j^*> l***»- j**j^l o^ ^J 

<ic JL53' ^jJJl J^.i>Vl I Jjs. _ 4>-|j J*<st ^ ot-^i A>-lj f^y {y* lS zi\ 

• *<\ _ £V : objttJ! 



r-v 
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J~*^. j$> jj* * fej***^ J>V jji*» J*" * j««Hj u «o^Ji j*^i 



u^ 5 Jj^' <L.UL| oij ( y-^'i W**^J ) u^' "S^" J^" oi ^jt ljl 
jjUCrd ^/Vl 1 Jfl oUJl' <^j^> U^ *li*Jl JU-t)' biU-l Jj-ac ^ -jjIT Jf 

Jjw p$jj jl bjJaiirfil liUj Ui_^C lit _ «b-JJJ <lUl j«t y* <i"V <*!>"' V 

<jT Jjiu ' "CJ-I oUllQl ,jI»- {j& ASi'Xi c5_r^' ^^,'J u**i 'Jj-^ 1 "Vj 

"Humus" Jl f ^Uj irf^Jl 3*AJ1 a i « U-1 » j—b Sj>^«II j/» 

^^V! ^ Uj^t oLJJUl oJ* ._,W-_«4 J-Jj _ <XV^ ! oUU| J 

• <iLJ!jp li5C*j • * -Aj-J*- ^. oUJl Jt JjU^J' t^jWl 
l^JUXi- <^ u^ii^b J,Jb- ( Uj-b-jSVutl ) V-! Vil ^lj* ^ 

V-A 
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Jl L$iiDJ' <> x J pf^j> Lj»'U"j ' ^ ^Ui*A*>j J*jou«j &+$>- Jl L^iAi 
<jjj| • l^J ^Lwi jji^ill _ / ^ic oV Phosphorylation oyL^iJl; 

JU*w<VI (ji=U« Jl J>A^J' eila ^j (ATP) *jj j_jJJoVl CiUj-o_ji 

^AsjiJ <*jIi 3^'J l^ 3 ^" (*i.y t)*^! J ja-"*aJ I *>JJJ <i'UaJl' J^-oiLi' tifcc*- 

\jj O^Co' J— ;J y^-*^" cJLJ+sS") <t_-Jb*Jl ,_ji ij!_>Xp-VI CjIj— Ja»- 

"Kreb vij*" » (j*-^' c ' — °-bJl A_>-f l*i_*>. Ij ^jjj — -tSI_jt) 

♦ "Krebs cycle ^.jT «jjj » ^b ol_jJ»Jl ^.^ iJLjlj 

t -*"**i Lrt** " ^*^' < *i'>***'l <Ul|iiJ! j|_jil "jJ> juT OJJp" £*» c-Ulf!l 
ojl_<^ac *U,I *, o^XJ Jl:>«JOj l$j U (j^aJ <■»>.>*> J ^J"**"^ ^'Jl' ^Vi t 

<3lkJl JikuJ U-aSIj* ^ uiji" li*^ ic*J|' U.5UJI Jl JJ^xJ 1 JUfcJiU 

4 £ 'jy oL_-JU» <tuS> (jlcj l*-Uaj ^jVo? ojlj»- £„l&'jl <I -^ J> ^^Ae 

UH — i-\ ^muSjjJ jv'j J»LA> Jl Jj*^ll Jj>tU±j 1 hj^~j •CjL^J'j 
{ j*J\ 77j>^>, ) ^il' ^.j-vOjJI o^Ul' ^ <Uj- o-4jU>- flj*-l jjjii'_j y\Sjjj 
^^ilJ S_jA) ( (Jj j*J! J _,J JJ-t ) o4j>-U-I "Ijjfc'Vl «>i* iJj>i2J'j ( Owil ^a 

t)^»- ^^Uikfl oI>b L^ju U'LUa.-sj tj-J'j ,| s-bL| 1*^* "^"_^ — V 

Lfj A^xSCii jj,. «^i.| ij jtu UT (Protoplasmic streaming) sijill 

* i^ji'jil U«>«j Jj>- i.J'ljWl wi_jt"' 

. U^ Jl i^ ,yj Sj^I ^ jt^aJl j? a *Tl_,Jl JUx^VI - V 

* <j_)Im3*J| Jiu oUJUx _ i 



V-«\ 
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jy»y}\j ' [jfyJj »LrtftV)j ol^^aJl ^j,j50'j ( j)_jA<ax)lj j»,UJV 

jljiVlj (.^JL^sJI <_*>-luaJ' ^J| <iU*J.I <LfLfc*JJ| OLUJl __ *\ 
j$\ jjui)j V'j^-I oUJUOl ^i <3U*J| oVU*^-l ot eU V 

ejyS" KS j>-J 'CoLm^jT OUsLwJJ <_jU«a£IJ OiLjiC J_y>-_jJ ojSj \£jXj 



TV 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



^ ^j^dij 'Ij^-Vlj «U-a(cVl *U*J <JU*JCJ| oMjj>*zII <C^Ijj 

i^um>~ v^lx^ii'j V^J_pcJ'j VsJjTjXi oUTj^j ^I^j> L-$i« <alsisi,l< 'lj>-V'f 
^ uj — *>>i 2^U ygJalkJl oUuJ * oL-Jl ^ji <>jj_j^ j^'jfj Jiclji'' 

{jA ojUio U ySjZ) i_a>'j£!| CjU) f^jiu Ux*J l'«i* * (j^JalkJl oUjj 

^1 oljjV' <y uij*- J' (j -9 ' — *■ ij^*if v>^^ W^*^ SjUaaJl. 

J^Jl J, »*sJ' (^ ojiU ^j-^ , OjJ W.jjAtJ oUJs> <!U* ^^U *>-lj^J' 

Ja^-j'^aJl _j aj ^J^XIl j^jj ^jC-SJl u-J^ oUj *jiu ♦ ojU'T "UjUuj- 

Oi^-'J JJ-yi L*^ "^i ' JJ"M ! Jj^J J^ 1 ^ W^>- jifj^. 
JliCvilj otjJt «Ui jjjixi' J>-!jJ| p^Jl of J-* < l?* 5 ^ ^J a,J " ^ VUCiJti?' 
'ij jjjJl ji <vaj ^U^o * i'j*? U.J&' I" 8 ^U jUjiUJl ^i jUsiit 

_p-T l»j»»j -uUiaJ LoU- l«j»- ol^i Ji" ^a oL^JVI -Uii) l-L^J 
jUJVI oA«! ^| ^b l^tiyTj LjJI^f <aUAJLI (ilJjVlj ot^*iJt «oa 



Y\\ 
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jJ$ Ji- 1 *^ C^*i tj*^'j ^j'j^l °^ )t * c J* *&*mJI JiU- iy> 

*><>S \4jlJj oliLa (^J-oioJ J/i (jL*u"Vi «JJj>, La *»lj-'d CjU^sJI ^4 

•£]l • • * jl 1^'jJ j! Sys^i j£*s> jf l^iUJ! jl l<ji|Aa jf l^/jJ j\ ij*&\ 

<UI • !! UU- £_Jj? /f l'dj>4>- Ujj Jii- 4JT IU4J JUJl J£u Ujj 

■J^a ^y* cA'_! L-4>nia o_jJ>J <U dAll I J»-^'l "U^s-J J*wCU") l*i* JJ" ^i 

<>UaC jl^"tj «Ci'|jA3j Jlilj ^Jl „ !»LJtj <JjJ,| pUij jWl ol>Lu 

i»T oj«j ^>? <3jj jSLii (•! UjJ ^1 V>k oj'IT «|j^»i oLjJI <y «-}>■ ,51 

o-j. »J (JjVl "U-Udi' o\ji '2 <LuflU- ojA^Sj CUUa -L3J VI <L)Uo-j' ojJi 

• J>JU-I tjfJSyi <i!U<v« o»Uc ^y uy'_j^ fV"*'- :) J J^ r^^i -*' ^J^V. 
^oJl JjVl Jii-t ,> »j>- l^iSJj oLJVI V^. (J <?bjJl sy^ 

• a : otjlOJl 

4£i*«J jrj^J' jJWl _^st L4J t • ja\j <*J l^JifUA*- ^ji -ijMjjJI o_yL& 
UJw^jiO' Vi' *iU*i" Mi Lg-ic ^ii' <UL <L.UJ| oIjwjc Jl oljJl jv« <U<> 
(j- 8 j*^l Jj><^> *S^I olj^-ac j^VI >iW (2r^ :> - * U>L<a*> (j? ^-iX*j Vj 

« JS" » c^^yuJJ _;«Vt <>l • <Ulb" <<Ufl>-Ji jJlj ^IT Jl <i_^5Co Oji^ 

^gl o^Mj o^o jJl ^ UtStj r^-^2), *Ut ^f « jj5o. » u' VI <iUUj_ lU 
0^>-^ll O^c Vi' V.J-*-} U_j/lS ^*4=~! y^xSj, L*i L^J-c lj,s»Uiw3| (°Lsjfj 

(jj_X)' ^J.j^Jfil ci-^J^'j JJ^J^' °'^* * (J""* i Mj <tiil<Jl IjjAs-J aU^a 

eI*L«J| aUf <i'lj_jJl (,1c ?».ii -Ai! * I4) (j_j.ojt.Ui) ^j <*^U- <u!_5 ojaJZ' 

• i_,_jiSl) <oJUj '(j'UJjoj dlil _^l : j! (jc fM ^»l 
■J.) # j AiJlj fUJ! u^l^V V^^ 1 SjU-aJl ,y> ^^iiii" j/JI Jljil 

: (>xcj.*^« ^ V-^-« ^1 jit •'i* wi^u*2i' <>Cj t • W^y'i ^^iCAi' 
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^5** Wt ♦ «AW 4>iyS ^k&A pW^ftj yj-jjj^ ^UJI -^ ) 
SjjJ _ <JJ,\ jj. Sj ^J| ^ UoTo- ^.uj LlucL ^^ j,^^, 

0& ,J UJV V.U^ U^V ( <J»jJ\ j> ^ ) ^1 jj] oa, wi 

Cf>3 *>b$ f£— *-*&>! & (& Ja> • (S&jyij 0»_j<i*Ji jbl* ) 

( ^wjJI g*Wl y>.j ^ «0V ,j*J < «u-i ^Ijjtj b-l^J? fLjujfl 

oj*> V t?JJl jJjV) JjVl ^Ul ^il U . lp ^Ijjfj L^UJi? ^jSJj 
J^» **J Oj& ji jrjl^.1 jl -Ul_jx>. ui tjAkdl Vj JjJULl ^ ^ <;U 

'^j^-j* u&' ^ I'jU? J bj*j djx (i_p-? flu ^ ^? < ^Ijjb f^ly. 
.> ^-^ V oy"j ,J i b»'lO ' fUM ,> oLw l^'lTj yo^ ju? JLu 
jr jJiij ut — ! w> ^f — UJ ^-Ul j^LJ! J&j , u J'jy\ qJ» oU j*s*a ,jJw 

f-Ail ^j < f aJ| Jl pU»VI <> _^>, J-aVl ^'UJI ^j^wJl pIJUJI UjJj ^* 

j5il> oUj,VI «Uj ^ _ Miilb _j*i;, qui-l UjIjj ' i-b^l JI ^_;Jl J> 

• (t-^Jjac Uji^J cr"^' °" u:: i ot VI Iju^c l^ot 43jJlij jJU-t 

jL— *jVlj JljjVl J^ 1 "*^ uj^-" U» Lii) of li»!su^1 Jjujo' V 
• U>_jv oV-J — «-»jj <C;-j^axJ| Iajj^Is ^jIjxjj Jj ^.tl^lj jUillj 

ol_Aii)l ^.C o^$o UJjAC ^j u^jV' ^ <UajJ-| j! ^JjJl <*». ^a.U lu' I 
<X<s^> Vj j*Uj «j>^ m^« V_S^ <J' 0^*i V ^"JjJl "U>- ol ' ^A^iSj-t 

m 
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l^JiU- Uj!j <?*** Oljki. ^ ^? t {$Ac <,J.jSAa <J\jj$\ ^U-^aJl J**J" 

j-uil|j ^jljxil ^yju> jil Ui_y; Aid ' tJj>-tj oU^aJl <» j^-wsu aU»i|. 
4*AflSl Jj»-_9 ^y UuTtl'j Ui_/;j q^-jj '^ J^ 0-° ■&' JJ*- I JU. Ui_^j. 
XomJI L$> JJ«sb*> ^tf! ( <U£LjJ| ) ***»«) I Ol^kil UjSjj vJ-ijJlj 

\jafi 6J»j c ^£ Vj < V>w>!j t/j'l>s ^Uui'Vlj Jlj^Vlj £.j^J 01 

-A" 3 *. C^' ^-^ ' "^J^*^* *-? J? ^J J*'jU ^UAT J*£«J' oLiv*-aIl 

^j uuTj < jU**Jlj Jj-ii-lj j^l^lj tjljj'Vl oy^- ^f '^Jjj'j 

<] i_JV>s^ — "«£ ulj olj Ui' ^ji U jl ' 1^9'LoJ 1 ^ ^'j «^l J7 J>&J-f 

V Jilx j*£ •jjc jJ^jai' < ,-i«w L$J Oj^i J (►•**Z* i~*z5o <>U5" C*>_fj! 
<JajU A^aA)' c***JI ' ^*»J, Vj £,'^>s »>*3j. 'j*^ *J^ C'. '-fty |j| 

■? u^ bU- <;jfj ^n 



j-UVI J^*J £***! '^i*^ J^ !_j*a« t>^iJ \5*"i ^"^« l -*i^J^ 
<0! V JJi\j < ^ <U*T ^-J ^JJ'li JJUJl' 1 oIm ^ Oil dti 



V\o 
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jUsi >H!i ^>i :u^». <_^ij^ ij -^ ^jfi i^^ ^ ( ^ 
ol^'Vl yiSi- o? Jl >JI oiJ a^ Uil ^£ • fc^jj L-alj Ur"ljJu 

jAi. y* jT^Jl olT fito U~* lo*J • o-U^ u- .asTj i <0V 

LT oUJlj r U ir V! jJltf V- /•*? Wli Jli| ^>^-j ^^uO-l ^1 
W>* — II *» — **~«Jl ^i I4J Uj^a^I ^jJi 5jULiJ| o^l ^ tulj 
<£J1 • • • « U : jj^l , JV c*Ua> » n : ^jj| , «\<\ _ v\ ^uVl ) 
J U JT ^ jk^m ,5,1 i^'i^j J?Vj ,> Jjj JojI^jJi lJu, -jV 

• u/Jl 

o.) <u>l £jjUi$ < (,£_> „>,> «oj1 ^ — }j ♦ oLJjJI ,y ^jjj (fjy* 
u" (^ «-V cf* f^> i$M J-* < ♦♦♦♦♦♦ 1 ♦♦♦,♦♦,♦ <"Vi> ^jjIUII 

y> OV) U/jAS*)' <£Wj ^«*«« M>? IjiLtfj * JJ p Jfr ^ ^ 
< OA) 65^ y «! J3& WW lj*f ^ tiU * 0*^,3 ^ ^AJI 



"IA _ "U : _,iU 



Y\"l 
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u^^SX\ (J5 (3^^^ C-'UdS" j|iX« oiJ$S 



"nucleic aciclti hjyi\ ^Us-VI » p-^lj LJ* jULI l«i* <-ij«» 
1 _ I " J >- , J' of -AjV l«y ' V-J' oLflCll u,*!jj>-j i»ijLbj a***- ^c o^^^iy^Jl 

(-7 * 







rkp*** 5«3-a« Jw»uj' j*u c^ j*~*? f-*j , t J^s- 



vw 
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• «L_«*j U-ji« J3" ' JjJLAc {y* kjjjT jL) w i_ilU> <b4**« •OiJl Sl_j* i£j 

v_S^ all .yLjXe <ju <iUJkl j-jXai' * ^j'|_^v.*>ac <U_u«£?J <Ul*Jl »Ltc 

i) j/tJJI oU^*-iJl (jilaJ jlj"** - i** 1*UjL^J l yi\ OljiiJl <^Sj* t_9>U)l 
J *^a\jZ) \^x*j>ca ^A>hXj_j (*) *jj2*^j>xj\ V' lil'p- o_^*Jl ^H 2 - 9 £^-JiJ 

, Juj'j < ( ^^.^^Jl ) «LAi-l (**•>»>• f^Uj ol_jJl J»-b uy. J— ai' v'-?^ 

• <l*s>-j UU>i LgJ>U- jji jljil jviaij oi Jc 

, LoU' *V*a»-V SI j>J! ^j"^t jjA^Ari 4,-Jjyi 1 oljj *\u*Jb'l 4-i»* "UjI ^ 

J* bl-u*1j l^_,_*j Sjj.a»- <*!£! <Uj.3- ojfcS ^Asd! iSj^^ f J*^ ***- c J 

f-L^su'l s*u«J * «L<Ji«U- J-xCll «o* S^U o^ ^c J-u L* ^L-uTjJ'U^JlT 
. ^JA^Wj _ "Chromatin 6^y^ » Jl pL*>-l> c**- l^'U J^jQl ^ 

e j._^= fljj'j) (r*>-J -3-** £~>- ,>» Ja-1 jJl (jJlXM ,y <*b>J.| biUjl <l^it 

lUulc lfja*> J****.* U*l* lS 1 ^' <J"**i -S*4i '^ * tij*^-»l' dr" <J*^J' 

t jA o>.|jJl ^IWI y ( j»Wi; V ^1 ) '•cijs-l'l ^3Wl ci**- *i^=^ 
..^ii^j' L»jAJ* ^.jj 5 " ^ \*y °>^ ^^ "^^ V ^ '^ i'^ 1 1 J^ 1 "** ii' 

,y Sll> ZjJ* jSj JJj ^>i^2J' As ^ \si\S ^^J <i>JI (**=>• ' ^y 



jjjS: — v. — = j*j>^ — 



KBj^ ^B^ *^ t'rt 1' * * ' ^ ■■lll'»l>H IWI "' 
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L^jLvuI OJ&J, "-o-*^" J l ^ l ^ 5 _?■>'*'_Jf, , . j'' <>3W Wjf"" - * ^.',>*"^' "^^ ~ ' O'j 

• U^Jj j_u j^j J ojW>*J (J"^*-^, 1 , iSJj? 1 ..-) {J' a ^ s ~ U* 

JlU V^U j*i' |J Vjl *j>J| <y 2^*'" °^j-" J^,./^ J-^" — ^ iJ'J 

^' ) *_j_^.*_l;J jil ji»3 • iJiJl j,^> j«>U Jl olyJl oilc •_)!<>> i 

LJjC^ LSUkJ" ^LAm oU<>Jl <oV«j Jut^aJl o^U J^J^' 0& 1 ' 
"DNA o-v » o^-^l oU c***^" ' o^a^«j, ^^J oWi^*"-*;, W* 

o"V eUij < o> **yi ,y ^ ij* >Jjj*}\ ^*» jw»ffl ,«_j&_^> 

out 6 jjisJ'j irt.j&J cMaYJUj _/»)$> <wljj pUj'1 c*a/»£&' jjxil jlyvV) 

— 0^k ' ^"^ ij)>\ *>• M UJyicj UJ^g c*o^J «U»lj j)j^\ oy'Ml 

OJr oi\ « dA-'J ' Sl^Ji Jp Jiasci' liiw o -5 r Siv« o' Jj^ 0' — «** 

UwX-J < •ULtJe.a (J^J^J *->^*J <cLuj j'j^lj J^.? (3^*"^ 0"* "Si^*"' 

^ ^jt&l <»jj Uj ( l^«! (_5l ) V&jiA^M {ja "U-U-l «L>'jJ' \a o^r «jI« tJ^»J' 
L__4«^iji ( <L*U- <«J (_sT ) a^-i ''w^* Jc <U^a>J.I ^IjVlj oU-J.i»xJ! 

ot 4jV -Ui UT - 4.J-1 oUJUCIl J53 tjJULli j* 4>-1>j l^.. ^tlj. <iUl 

,^« «.i/jj ,_5 jJl • j_}5JI s lj^>-i {-£■**? u"° '—*■'' W-^'j • jj^aJj ci^rJ j-^'j 
^iiuJ (j-xu'j UJ u\*xj_ j_yji Uj i_aa>oc i_»*^c <t^*M>j»iJl _ r u=U-«Jl o-L* 
* 6l»« otji oU^Tj Isjjs- «-u«xJ JSL^XUJ' >-J^5'j il jll oJw> ^JLmj^T 

• tj>=K^ iLti^ UjIj Uilj Uj^^* •Ajiii' ^«!jl^ 

l y-c fU-UJl a>-1 •'■-^r U jib' I of <--«>-! JtJit l-i* ^j^i jf J*s 



V\^ 
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: JioSs.9 AJ\ 

^ji>. j-_jk^. ^ <lu o^up £J^ - I Uo ^ifj . "gum arabic ^jJi 

oJjfi j*2jj ' ^yJj'Jl (jj^Jl O^OJJ iJjU^..3 ^i iyvixdl JaJuJl jUwJJiJ 






'!-•■' «AJ| ,_,«*» ^ l-i^Jj < -i,iU Ji <^-*i oljiai <U 



O) ,iu i_o. — ..zJl 



-w> Jjj'i' ij' f-Jai". 






; lis^ "V I 



w of t5? ^L**- ^o-^l ^ j5C-Jl • oUUJ «l^i»Jl Jjljj'Vl J* 

•zyrJj ( Cr.Hi,, Or, ) V^~^" ^-^J 1 J>V'.J 'JJ;^ 1 u* 0, ->^ a""*^ 
!„l» ^ -u-jj * « Arabinosc j^/ » tyfc ^ j> tJ iA\ i-o-^aJl ^i 

rj — Jxl! jL«^ ^jj J^3i **■* ^** p L?Jf™l <*■' o>»j^l olji (Jl <« u .?. l l> 



V JiCi ,J UUJ li* 



I 


II 


.. .. -.. i_ j." 
Ill 




HC = 


HC = 


HC = 


1 


1 


1 


1 




HCOH 


HOCH 


HCOH 


2 


I 


I 


1 




HOCH 


HCOH 


HCOH 


3 


1 


1 


r 




HOCH 


HCOH 


HCOH 


± 


1 


1 


1 




H a CO H 


H a COH 


H a COH 


5 


— arabinose 


D — arabinose 


D — riboae 





( ->iL>j-i _y>L.4Ji ^s P'>'' • ^ (_p- j -^ 



vvn - u;vi jj^ 
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JU^JI J! ^iu (j.jjsb^V) oiji ^« qjiji oi Ji^v -T J * arabinose 
III ^ • « "laevo arabinose jUji jj^u^c » ^^oj ojij^Jl ,> 

•-U.A) oil j^-^Jl lj* * <J>**il Jl oJizJl ( V j»5j ) dL*£J1 Jl oj'IT jJl 

^•0-4.*^ il / t M*y\ ijS "CjajJX^ L>J *^™ jr> ls* i**^ "" J-J^rf _J*^' _;^"*" <J*£ 

c^ji-l ,^.c jj^Jt^jOl _,^aJ U \jcf ♦ "d-ribose 1/4.** Jj^tJ » 
li,_^Jj ,*^*~ (JX*^ A& 'iSj>y\ olji JuljyJ isc^oJjjp' ^~U* (J^**J 




HOcH 




HOH 



#) <ffi) OH H 

D-Riboso D-Oxy Ribo Se 

3A J" 3B JO 



H OH j <IL-ual Ji-Vj Y ^j ^j 31 J 1 >' ! * </-> ^ J 

tjy* cr ^l ^Jl IJL* OjiJ" ij* <A— sH ^>— Afl Sji C*eji IJI 

. "de oxy pibose « jj.aj t _ s >S\ .{$* » ^*-^, U1.S** ^' j£*Jl 

j£jJI» <UI >_,!.-* <>>^-ri Sji ^ ^-51 JiAb « oja> ^*i ip -^ 

J) yj DNA o^ £ ^ Jl-* 5 ^ « P L> » "-Jj 5 - <i' JJ^J' r"' 



y'J ^ c ^ 3 






VYX 
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j_Jj'Ut ii ^w^ ^j*"*.! ^y-"!"*. — w j£— • <-« ,jit (Jl V*" 1 """'"/. * ^J ■^'"j^-3 "^ 

Oj«Jl u ~ii ->* Jw_>.|j (Jj^j jjfjL- 4-1 V^. jj^*J "mannose 

.^.LJ'jjJlj j._^*iJl ^a ^^-U^ JjJI^oj] ^ ^ Jilt p*xd • <*j\fl\ 

-Lij^-jjSJ j!i>*jj oU^jiJU !a>. ^jic ijjjJl l-i* * ( <ijjllj Jj<^' 

• « o » c^i 

W~*~?k ,y <jOcIS s'u&Jl <)j_jj' ijU-o-jj^J o^U J I jyJl jAji' 
4-*-j * i^jy B *U-u (Jl i_A*»«-iJ Oj> ojJlj ' ^»-** «-**y"ji oli_j 
* M^-Jj*^' iLr° « J ^-I iSjZ** ^t itJj Ljb? pL.«3J 

<jOcUJ| <b_j_j.Ul "UJUs- j j^J I ojUI o-Wj ^ fl_J->'I <-m*>. U>.j> 
<C_J^>a« ^ .jj'j (j^ilU- ^a l__^3 s^ji-l OJZj-l <£ja3ka _ \ 



TYY 
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~ ^< m » ai w w«r» fvl 



% (H) 



fl*-? 



CJ;H, ClVHO 

5 5 5 555 

SjS ut LT «0H» j^^TjjA;..* <£>*>«<> l^ j^r t^lji-l ^ Uj^ 

jj^aij' : JujoV! ,3^ ^JJ>^I <j-» i5j~^\ <a)J~\ <t.^.i' J-b-lj <UU- 
* NHa*^' "*'C_j^> M .} ^^oL-Jt »-J>jL\ ^J dj>J>3) oji 



VU 
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; —^ o ( h ■ oh 

: ( & ) C^o^f - t 

.tf» 0>;^l Sji ob < (OH) J^^Tjjo^* ^cj>*»c*; J-axi- ^jUJs 
* ((-H 3 )J~* <*>*»**; J~*y a ««U-l -/"jjl 

•' < J ) J~*bjJi - t 

Wl^b J*tll <*>»>" wti •>* 4_j-Ij oiUj qw^Jl * ; , ■> 

J-^i ^^!J t-^ 3 ' ( ^W-^.^Ji ^v o^b ) ( <*Wj-*-Ji 

TV* 
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oH 

H N 

J — «J ^i\ -jljll ^j Js-tjj*Jlj u>^lj #lj»Jl ^ _ V 

j^-Tjj^i ^^j axc i^u r urv sj^^j o,*.u* tJ ^\ ^^ t 

i^xTV Sj_j j- 3 i^V^i.. 

o? ^y 1 -^ 3^^^' cS-s^ 3 -' t/^-jj^vu • u.jvc «j» -^L^udi u i^i'sUT 

<_cj*>t» jt j) SjJj ( <> ji "Ujvojws jl ) oji iiL-uL-..xi' Jj>- _ Y 
*ii9»^Jl 3JLJ1 £ljJJl *« iiL-\.*xi" <U>~£)| 3-»-.jil ^O-xI 1 oU ( <>j'y 
<JU*Jl -Lu>«-jSJl <^5jj pJLu»/i Sj^jo <^*^,\ 4x>c*£S) <U**D' ti? (j£oJ 

* o^-^^o-^ 4-^>-*U <i*«->*u! Vfyj jJ^-Aj "ti^j*** <)jjJU 
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D 



P G) 

' 1 






% 



• 0> ,! L*v> J5" l ^**-i (OH)- , H+ L» »U» U^ 
(OH) J**«rjj)ju^].| o>i' J-- 3 ^;, u>>-J ' ^j* — «*■*' '-ac <Jl^ 

j5L*Jl CiUjj*- •feci? 4ji>jJaJ| 6.A4J ''♦ W4JU 'III <\fj>- Jji> £* <!_j4^u.i 

♦ "Polymei" j-1 jS J\ / 

"y> Jj-1j «,/> ^LJ-1 j&miJI '{SJ 1 ? "^— '■^i lf<-uii *Jb JaJl eJ-^JJ 



rrv 
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«<3H<_^i^g*j 




"^Ptfy?' 



+ "/$ ^t?>. 



j! oUjj^aJI ) <)_ j j-J I "S i . j - ; r'^ ;; J I Acljiill ja a>.|j .si >J| 

nucleoside ju.a^]jj» j,*^, 1*j j* Tf^-l ( /^> , j^« /»■* ( ,| ~'W*V*i-' L r' 

= < ju-jjir^i ) Jui'lijJl oi lSI • "nucleotide a^jJlfj^jf 
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OU-J'l_}JI yi ( -lie ji ) lUu.U> : (^) JO 

JailjjiJ' obLwyJi oU_ot ^ "UiiUl 4JLJl Mj-Ul o"\ _j-Uj 

oil* js- iJX&Jj "RNA molecule ojj~ »jj>- » p— 1» l^J iT^ill 
«U_^^L,» ^..ji • l^s» <J"j,:u£t! ol-ui") yJl /iJ,c ^ ,jl l^J _ji> J jjj- 
I — jJDj , transfer RNA jiLJl. 6j c -^j*- ^ oUJIji iJMJ <y 
messenger RNA J^l 6j c ob}>- ^ o_>J! jf ^U« ^ ^JU 
oHftl Jj+» J) u j £ 'jy>- « ribosomal RNA ^j^j+ij) ojr j 
c (nucleotide) Luyiy to* jjzv ^^^^jJl o^UJ <"•--« j> 
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o^j'jSIIj <> ij ^**Jl oU_j5Cll Jj^ii' oj^ ol-uS'iy JT ^ _ V 
j>-Tj -^j'l 1 ^' (J>y. «_s!slx^-VI y«x>»iJ * <U1aJ'_jJ| olijiCllj <Lj'Ujw«iJ| 
: ^ £_!>>' ***;jt UjjJ o' rt*J>tj * (u) 4 t-4?"-' j-V-' ' o-^UJl py ^i 
' ( t5 ) Ji— "b^J ( u* ) of.J^^^^J ' (-*■') uyb'T ' ( ' ) o^ 1 

t 

<_iUl ^ijj>=r ) ^^wij jjk*w ^ ^i-^M o.>«J' l-b-lj (_5j>-VU ji i_»i>- 

* ( <U*J*J>^i' 

^J^uaj viA^^ij' cjIj^! oVaj-«_jaJ|j j£___^Jl oij <iAJ| ai.* ^i ^ L«il' 

i_Ax-aj' l/jUJI i3j_jJl «-!« .r^ jl ijj]| j»U« f^iu ijyjjJ] ob > OJj>=-U 
iloll ^ «jj&' V <*I 4j! ^ ijlxT <>V UJl 1 <**£lll u' Ja>-V - A 

iijo^j <ji-U j^JUi* ir*- 4 ^ i>V' ^*j* ^'b u'jJ'Vb cbj^b ^ ,a ^l cj* 
dlbj — oL»- J5" Jb* cs* ^l* c S-aN>- oU>- j^ Ol ^_j& Uj j_jj'j 

"Ab'^ ilr" 'W;^ ^ a -5 a*' J*" u"° ^ ^ flJ < ^"' Cj ' Jj *^^ jf,j* Ai 'b o^J^^Jt" 
>**■> c^^xj s^iJCIt jji I jj'Ij ^^fl^J Vj '*— «i V c l^b cj>IcUj'j JL»>-j 

j_j^all f^jLJl ^JUJl i^^I-l 2^° W * ^i-^b V>^' jr^' <Jj& 

^Jv— ^*JI olJjW CjU— u^aJI <C^oJ^a iUj'l <**J= lilt Ja»-V _ *\ 
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, ^ i > i i) wijj>Jl of f UJUJl jTU <i._^viL| <iJaJl <_oUdl„5 
♦ 3jif ^ <JU^« <*£jj>- **W J** ^»*»» o' '^*; V'j* ( c5 

( _>i___ w jj pjj] yij& o^Vl* ot ifl.pi (j£»i ** , H^"*J "S^^-"**" S^**I 
Jbyuk <jp. {jQj i ( t"i) <bj jVi ojyJl ^ <— ids*** <—*>'&> <Ji" 

<J>y}tf j oi*» icLouu (^iCJ.1 jj o^ « ij » tpVl' ^ c W 1 - 8 *-*_^- <Jj^f. 'J 1 

^iU-Vl J-uJ vilU; ijjl — ^ <UT X« £XJ <ilz*±\ oVVjJl oli 

«Ui«J! gJej -U»J i ( YY t^'l i=UUJl' (jiuu (_5lj ^ ) <Jj.jJ«i! 4-JUsfyl 

iu* J,c J^y t*T (rRNA) <XJI$I| o\aj^j^J\ ^j^i V-Ul 
( (mRNA J_j«*ijJl ojr) Js>jA>Jtl <_iU&1 ^« <j-j+*jji j*1j!j oVU-uj 

a d| (tRNA J — iUl uj£ ) V^ 1 J— ^— J I •■*-* ^-^'j 
' u'i^^*^* '-5 < ^*^' ■ t#* •— , ^.'.*4'*. , .-J < -^' <Jr A J 
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\\ 






^**x- — «^ 






ov 



J>1 >j 



^*».._/» 









*s^ ? 



»C-W 



' 1*0 ^*iA-^ 



J -^r 



I* 



/C- 



Oy^ 



V 



u-W/y? 






,Jj- -lai « ^ 



' O ' vJ- 



< ! » ^ Jiy^U cjU-CU <j4*uVi o! lit 
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j-j.U| j! J&jisJ,! olx5C!l j-Mk^l b^Ic j.Ul _j* oTjiJI Oli eUj t «j 

* JijASv.U 

-%./" i5 ' ^j*" oil — — Ul <Jx <^jiui| Ja.^1 oj5o V - o 
cr x>" (Jjoi^ilxo LJ^;.jy quads /y <>.j.i jf u_j&j * JUJ-I ^ JL- 




u~~°" dii& JJ[( oixJUj/ ) JWl^ ^ ^p j^uc," : M jCi 



TVT 
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j>» oj^*j Oi^^ij^' O" j ' u^*^*' j* 'J.J .. u J J>*^' <J^" U- 
ui* , 4*i>i *** J*^;, uiJ^rf j^ 1 ^TJ J J^* Oj&J' jl f jJ 2-Jb-lj «UU- 
driJj^" <3 — •~ 9 ^. * J_jWl ^ <ijl — -*j*2a t/u*>- oU-j-Ul j_?£J 
J^wJ I Sji ^ NHj uy 1 <z-j*j*a ( J J ^>%' <kv«)jj ^jOwjuJIj 

Cf i^i^Vl 0-**% «jt -i;V <>1 a_jjd- ((J) Jlj (NH,J Jl u- 1 

( ii> I ) J.J&' iji -AjV jil ol>-J-UU 1 <J.£ <Uo (J-up^UU t-M-au UU 

J^s^' Jbi > liUi >c .^ Vj ( u^ -»- ) jl ( o- a - ) j] ( I ^ ) ji 

O — """^"^.-J "\ f->-ay> *Ji *\ p^ays (jj.,^>}0 (JjAjs-aJjuJI >v/s jJ >w > j-jJl 
• ij}U\£z« U^aXJj qUjU^ oil' L**J U« jUj^Jtl U^^rAil _ "\ 

liUiT »J -Jlj < U>-Uacj ' IflJa *jjJ U oIjJ.1 o-UiJ' u^^J j*>-l 

, f j>}j , <S>-\ y^\ fj\j - « J*>Jl W. iM cr" JjUll ^ (.jUlj 

• <UJ_j «WuJi 

) j > J"y j'S\ <JL»J3l «^lj>« 6j)5C'j ^**" e^.J '-^ ^.'.j^ 1 y^*!, 

U*ij jru-a>, ^.jJl OU ^jJl wi*i t>>- Ut • J^=A)1 Jjl ^ ^^•"J 

b j4>c« ^ji, Vj j**« ^ <i - U^ ySj U»*jt <iikd| 0^* ^s ^.A* 

^xm • L^UTIj ( V->-^ "^ ^ ''^^ u^* 1 ' *-^- -^ ^-^ * W * A> - ^' 
L^ju jj^ '^w o^>. ^ ^^^ <=*»-«-*1 <UUI oA* jl rj J» ^J-i 



TY?. 
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«euchromatin ^^^-1 qj***^!)) (_y**"j <uJLiJ.$< ^j^ V l^ui^.*^» o' 
v -^j*.'.- J JJ*^ ti*?*' 9 jm^ ->^^^ '"Vr cSji tS'*'' iJ«UJl oyu,^) U! 
' « j^\ q^u^aJi ^f "heterochromatin » .^u 

^1 o^r SjU. <UcLja» &j.>l> <ui»Jl aUaJu'I <Juc jJa*^ _ \ • 

•liLJi ^J* ' U-V 3lJ-*> Jaji>J.l i_>li£ !| ^ ^S^i-? ojj^a p~^jjj 





•SV J< — .i « ^jJ) aj Sfa^ — ^i^j ;jjjf.| ijj. Otfiji ^oiu" ; \v« jjtua 



1>S5' o&J*Zujij U^iuj ^ ol'W'UjjJCJr J-aiu eU-iij j^JCc 



TVe 
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a 9 (*st'-J ' f^H <~* o>*Jlj < "Lill ^o > ii'\'!j ( i_«JVl v> c LJl 

L^^j'jjjj V^J'U^-jij U>^5wj -^-jj. 1 , 'bjj' 24eli J5" *«j < JwJl 
■^.'. J ^ j-^' .'.j** 1 f.'."^ ( "^^J^" ) -H'../^ ti^" (M^** *JJ^*i I-^jj 

• « oUj'UjjT <Ujj! ji » j! « "tetrad ^cIjj i*"-^ » 

<AcLji« (J-toJ <jtJbJl ^J V^iXJj IXjU o^JAj-aJl .id.C ,Ji-J l-L$> 

* *v JJ ill «i.o.^.**M.iu J -3 t^j4^0 M-"*^ 1 ^^-^Ij-^ wUtJ' (JmJ Lo.Xfl 

-ItL-Xj i_*Lj L&jljJalJ i|_j.Jl ,»L*Jul **wU,<; ^jA) (J)V>- iSj-^* 

jx-X C J I ~ln.l>- ul"A>cJ V w*-*^tJ Jj,>caq *^<*>z£ |*Ua.i> o-l)>A_>cJI oL-Jt-v-^JI 1 

• jjj U_<j VI (ju-Aj-ljJl ijO'lj^Uli (JjU jv»3>SJI ^ oljL**» 

_>ij*i^i\j *^> u5-^i ujr °* 5 ^ > i3^*^' u" c '— "^*i '•** c^ -J*- 5 ' ^r 

_S jijud! I ! Jj*> (j *»iJ <flJajJ)' o»LgJ <U^lu ojj^aj M5Li i^j'j <UaU- 

^.A^a^Jl ^^ • "differentiation jjUJ I » <J**j ejj^aih jX^Jr 

,_jLfti.:y ( JLiizU oi< wbJl y^j ^xaj' o? VI <iiUa>- ,_ji j>L*Jl> 

^1 JiiJ UJ= li* iJi«i * Wv. •il-Ai- i t> ^ji-i" jia»J' ob ( {&>j> 

«-o*^s. * ^yJl , ^ r > IOJ t#«Jo^l "liVl J J.,y-^S <a%^ ,>*■<* J^-3 ,-^«- 

< U <wJb UJmU ^ cJlj V JiUiilj ty s^s>^\ )oa <XJ\5C^ 6' 

.j^ ,>j ■ ^V'-J ^ Ul ^— >' r Vi ^. J 1 ^ £3L*b ^.«^'j Js^-^ 

c^i). IJi* oU ^ -^Jl J> eS^ ^ JJ^y ^ ^'-^ , ^a^^' ^ 

_ : *;*v <^j Vj jf.j-^^b ^-^' *3- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



a^^uA* ^^to J^U umj j! «uL^L5' i>l^jJ ^^^i ii-i>«j <if (<_>> 

J^iLdlj Jlj^-Vl («LJuVl ,j* (4^' t^»- l-V;o- iiUi ,£y sJ><^j 
*_>__JUJlj jjU-^Jtj <c|jjl> |«> — ^Ju'VI oLUc J-^Ui' • jrjlj^llj 
•<uil fLji ol i_>U£Jl U* ,yi ,yWl *jJ-! c^ (.co- 1 ^ <?1j_jJlj jlf^h 

^ ,,-^j U i — ^i ol—JWl £_W — .1 ,y> ^y J£ _ \Y 
<jv*>ji$ liw >LjLs*«.>cJ| <Ubyi iJ_y*J >liU oLvw'VI ^ * ( oLu>Jl ) 

(metaphase ^M^x^VI jj^t ) fL*2»VI j1jJ=>! ^-a*; ^ _ W 

U ^^aJu f^- 1 ^ li-^lj ' W* c»*^' ij*u~J| oUaLxTi !*La LJ r-U'ij 

(nucleolar <u »j»- j! oL^jajj&I ,y> a>-|j y^u^A^j _ \£ 
i^cl-ussxi ol)_5-Ul tjij^j' oxc • l^i'jiUj oIjjjJI' ij^>=j' ^yi organizer) 

•Oj—XsJ' jl J.;V <j_jj Jj" o^f <»_3-LtaJLt objJl jJjij »j^jaJj£1\ |Jl* 

6j£ uj^j' ,^Jt ( CiiL^iUJl ) ciLl^JI ,y> <jj^ ^j° J-***;, rj^^' 
LjJ'bUjjj iiL^ilxu <C«jbajs <iWJ| <iJU Jsj^o^T <j$r <U»j*«T 0>jj 
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' ( >k?Jj>. '/■*■' • oj£ /V ) 

^G <J* "^ iS ^ 1 ^*-> C W^»b Ci.UjVlj <_JjUaJl oJU -y> _ \0 

' i^^-Vl *Ual^-j <°-lS.J ^ij^ ij*-3 

^J^aiUt quj_>Jl ^j A^f * "j^ ^U> 0->£ j»ijJ 6^ ^U ^i_>« 

• <iUi Jc Jj J* Jjij X ° ' - i * Ja*JI ("JuJ •*£*«< *UJJ; <J 

Oj^m*^^" tS-AcU L^ax) (iJljJl (jiujJi li^ <ii>Jll oL-oj^Jl 
«UxT * A&jjuj (•JjJl ft*** 5 ^ jiJUij ^ jJj ' ^pflflb- l^iuJj 

^^juJj^^jXjy o^ -^ H- r i a* *j»- (Chromatin body) ) qjjv^Jl 

J_j]» _>«l5 * j5>. Vo • _ V * * Jl o^-Jai' .ibjU o^J_C olj« tSj^J 

• < ■ . .,/3'J V 4jIjS>-i *lx>w (jl WT «L^L>,tt,4,i,.al) (J^iCJl ^ 

t^j'U.i^il Jj.*lijdj oJ.;A>- 4i|_ys (^jistzJ <«jiU| j.e\ji\ J-o>=J' ^Jl J-^iJ 
J> l^JLaiS'j <SUa)l 6j>=j' o^Uj "U^LC Aiijll eJU> o' i/*«*» (J ULJj 

«*LaSj JjJliJl 1 olUT l^-i oV l*j*T SjJ-Uj} <Uk*Jl <_Ji ^y* «4>-lj 
^SjJlj UMswJl J-Ac jw» <-i*»J ^^f^ 1 ^ <ju-J ,^i * I4)' ojJi Uj l^i 

AJU, JT ^ «j* I4I5" f>-0t U>U oO>OJ' il jOs^iJl j^b Vj^U-I el* ,y 

• -O'UATj JJU-I ^IjV <JUU-I oj^ oU)3>- (y ^o5U SJ*-lj>ll 

o;r '0 ^rii' Ulj^»« uLi j » S t",l U>,^*jl cSj lit ~ Y 

* <^jVl Sj^t ,»5w- \JUw»1 jU-«aJ *^-lj ^4*^ tP ^-f^' i> S^ljJl 
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UT Wj'jii W*^ oWWl {ja £js~\ (Jjj\ J\& oV £»*»i V li*> ol 

• 4£Uaa SjU_^ (J j)&** i^_n^ O' V^ i^* W*^*j <4 ^-^' J^'j^ Ol 
L-^iUs \tuS- L-JU»jv» l_j-*i _>?**> siUi J** ^ £.-'** i i i$A" (JjJUAl 
{j4*a y> t04>j ) oUjUCII Ja 4SS\t. Jcj <U^iJ Jc ^»*i ut <i-w-k V 

* W^ G-°-S W* ^ 
^j*^ X9 ^"^ 3^s Jft*J£ 4J4 ASS $>jt n &Vf fr& t A>1 j «tf! *£®J! 

♦ ♦ * 

: JU' <)jj ^j 

**t» <ui j^-j oiyji s^-j a&! • jju.1 our ^ our ofyji 







TO 
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j^LotU ^jU^I pl2iSjj J3bsJ^f!j 4>jsuJlM 

«in vitro i) r-U-jll 
Ci*"r iP.*i J-*^" tr 3 " o^ »-*»•'•>!• SU-I ot t-jjl^£!l oJL* CUijjl 

^* ^ , UijU-l ^ ^.15* ^Ijj JaU Jl j>> CjVJI J* * ojilj 
jc yd*** o^ oU^o'iU.^Cst 'V*U-ww<W jJ •i*^*; *w^> J^'y* J' £}*> 
^t I — jjJI J*t ^j < SjJL>- <-^>tj ^ !! 9 1 ! ojilj ^j*~&Jl 

! ! l$Ae ujJi^ 

Vjt Ujjusr ^ ^j^s usU-i Ui^t ^1 <i>.vi (jLc yjUj' coir 

• ♦ • ^JUio l*>c J^Jj cj_«,»xJ j>\Si^\ ,j£ <_iA)' (»> U Jiwa»»sJ'j jj,l**i' f> 
oVT j^c ^Ul' Sj^- <J'**n L-oT < jjliCJl iiJij ^i Jj^*Jl V.^' 1 

♦ .Ua-Vl JT 

<l;jtj ,j-fllj«t ,jJLc v_Ai^Jl "UJ.«J1 ^Ik^^lj cJU*Jl (Jiia- (4-Jl a53 



T4 
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v jWjJ| <tf>UO ^ Alexia Carril <*) Jj j\f - {Jt > i ^Si\ .sLJ 

,J.<i o_jJas-V U *^>^ 4JJ < JjUu^Jl M* Jja- viL&J|i »!>U- ctiUtjVlj 

ijl> tUJi j^ajJuj t "W-Ui>- i^okJo ^i^ - ' ^*jj^ -slA*! *jjj*> — V 

• _yiiuJi j« £f? u *4' ^»'lft i$y*<J <*xj^?\ jJi_j*Ji 

^1 oL-.j,/a)Ij ^jC^CJU CjWI ,>* sk*«jJl ^U>- ojjjJ> — V 

• U>Wisi -UAiil 3^ yJu&\ aljiUj Ij&U-I U j*JJ -G 

•jj^Ac ^*Ait aJIj# Wi-I o_^ Ij < -ujl <u^4"l <L*'}U-I <i\,^|j 
c*>«*.>'i !il •Usv (jl ,j^i ^ l 5*i u^**. 0' » • '>*>W <*> Cr°J ' «* j>4*k> 

yjUjjJI IjiUlj < Jijtf" V->^ CjU^£ y«S»«j *'UUJ| jUIUjaj" ^jilTfj 
•CJlT 4iiJ • J-*J J* !jXpi U <_iJU«J ji_^u' Jl \jL*ayj i C>\jAJ Ol y» 
^ AjLLAki JjjW £,jlj* (^ ^-^ Cfis^"* **»; C*-wa>tij 0JL1 ^xJt U^&l 

^jjA' 0-* °i\~^Jl Sj?\SHl VjU-I X» ^> olu* OJ*-! U-u*. 

(In vivo) V- ol'ij^ ^i l^cjj -ucij (in vitro) i^U^Jt 






m 
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ui^A) Uyifca cJjfj < ^^oJlj j^l ^JUfcj >b f 0j4iJ JJU ^ 
Uj^U- oUl^l J> cucjj jj Luj .14* • >Jlj ^J| iy^ uijjl 
l*!U ^ky*. SjXil ^UUjJl <cj^| ^ 0j?U 5r UoU. jt ill* 3.:,^. 
siUUi UoWi . o^jj ^ ^ ^^xij ^us; l^jj UjjT gLJ v 

_>>\ — ^Ji r 4^cj , _;\£di ^ Jt^,vi ot - oil - U*ilj u» 

oil oj& <*»U>j«. UU Jl SoUJl l*jMi! Jj*^' ♦ LjsjIjj ybT elU- 
viUi Jjuv jw- Lf^CIj « ylfcJlj fL*«JV1 <i^jo>*« jc ..aUxU <JjU«* 
olj^VI <> ^y ^j , <Li.li ojJLJJJ «JjW« l^Ki , K^uJu Jc ^j^a!" 

• £ : (.j^Jl ( j^,-*aI1 *JWl ybj »U^, U i/^b?, * <4fA3 U*u» Sj^ JU> ^u- 
Mjy ^>iJ1 JsjS Jl *j>, *,* ^j ♦ (vfU^i ff f^JH-4A$ ) 

4 ojlllj < j j>>-jJl u' tjt* <«4*It .jjL-Si-t o4jI <_-JlwV! ,yULt 

<jJbl <flJlLu "UiClU l^iCU^ ^» <XSjA rtX* I4W oUli-l y-olj^-J < *X«Jlj> 

• u-3 11 J ? (^' ^ J" 4 * 51 <^ ■ 3 J J *' J^i u5' ! 

Vjvii" jl ^j*^ oii^Utj q U» . ., ^1 1 J d^s^J; i54j| _AiJl t yo-^' 

y^jjjJ oUaiUi >i> 5jiij ^j >«j ^*.l_A« <)*V Uj j "mutation" b jiL- 

* ( u^f J^ ^ T =mute j j^ ^j^ \j^ j>j ^jj ^j; _^i <a, 

• 3*LJ| ^"l" ot <j-v*> lJLO> 



ViT 
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<jiU»jv* l^UnJ t-W-l <^i ^.W ,JJJI ,/AJl of U^M j^ j4^ 

^iJijJl .bfyi y-l^. yUvxTlj j»L*JI Jc SjoaJJ Usii-g>i _ y 
l|*U J&UM y£*J; ^J i '<*+&-\ Jt SoJU- UMil a o> Cw~) _ Y 

JjUj' ol ,_y~i) VI <~^i ' u M a*£)\j JjUhUJI Jfi V^i cS^I jUfl' 
UT l fr ..AUB»U £»U> /j* tJji-Vl WsSJJ U*UlC t yi*J> l^vO«a>Bi'j tylUL)- 

^y. U>c ^ •UU^' V^' ^O-J <i^ (/'J^^" l-i^j ^ « <>bl 

Vj - JMJ\ jJWi ji vsu-i juaji ^juai f-H A. yt. ijuoj , UiU- !■ 

4^^ L** bIWIj 4>fyU l^w JoUxi'j l^c <»^jVIj UiMA-l f j^>ti' 

2-uij 4JU»^Ji f i jjVl jUs;vj . oi>kJi gfb; oj>i l_^; 

- .j^AiJI oJj,J—Ji ^UjVI cJlj V • UsUJJ JjUl jJUoilj oiykJr 

Virus ^.j^ill - ^ 

^ u^r u^J ' o ^ z. ^'^ °^" J«*-J t5j>> u-a*s- o^J-^" 

^>! \ijU- oUjjuIl jjat ♦ tb^J-l <U-UJ| L^,T ^j^w ulO W'vTj. 

• Ljic\lk» oj«l ,yjl <*Ul J-**; ( jXxi" 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



♦ ^yjjj jy Jl oUvJl £\y\ <j**> ^i> 

^ ^UlU < <Jla3U Vi-b <-£** W^ <i^' ot c**J asj « ^j-^ 1 
j.^.U j— WW -^-^ J>" C^' V -^ JI t3i> 1, -» ^ Uj ^ 

W^-^l > oj^i t#U <&> eo - ^l c,[afsM ^ J ^^ 

W^ S^l'j^l oU j* oyj^J ***** *#\~~?Wi *M+ 
jj • "^Jxi\j p-\ <£u tt*t c-— t U* IkLl ♦ V ->* W * ^ 

• ^itf ,> g^i # j*~i lib ijOe* i^W 

J Ja > 5 *jU 3 «^ J & p*3 & J* <^« ^b • V ^ ^ <> 

PUJiVlj U^Jt <«v^b « V?-^ 1 Jj-» <^^' ^ <> 
o»jU-Jb j> J*Ji *—'* • VjO' ^^"^ ' ^^^Z^ 1 
,<JJ, iiJ/bJ^ ^^lj ^„uli ^)> o- V u j ^ *->■>*■» 

^1 tjijp o-^' ^ ^ uO * ^ UU ^ Vt '^ jUT ^ ^ W ' J ^ < 

_i;^ j* ^Uil o^-t lit VI ^ V Wl )^^J V^ fcjy 

. ij^^l Vj Ij*J?j' V*i wSUi ^j Uo*. ^^-i^j fib j 

til 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ol * ^L^flJl ^c ojj^i ji o>*«iJ uj^^jj ujlj^il ojJaivj (j^LJI 

jv««Uju jJjiX^' ij) < jX»£ Wj ,"0wJIj jC>&v jJiXw' (j) <j£*i jJ^Ijjw) ci* 

: Jli olkjvwjl of JU>" 

(*4*jaS-> pt-ai'Vl ulitf u&?*l£ p*^ 4 ^ j*****^.? tf tX -^ S ) 

U$ (jllwiil 4»Xj J«^ «... : JUi' «5i1 JUi • • • <yj1 ,jjA> j,£**^ 

j^Jisj l^j> < i^*Aflijj *****,'. ' ^-**? 4 Ul ig p*<> jw»» -CJ89 <UJ! oj^ ^a 

<J-*mJ! Jl ^1 — j-'l fUiJl • C--Juij oft.* Vlj <U*XJ" ot I — 4^ pUiJ 
0^*iJ -UJ^a/i jj&J (jJ_jii!t ^."f-yj i5jX*«Ji o A,u? "J J'AXC'Vlj OJI>Jtj 

u^j.'iv j+c l_4jL>.i ^'UJ'j * — >&cIj,m oUj *« oUjICII _^IXj' oUi** 

!! SS vivuJ! 

: ^aj ^=uw (j^l^VI l-X* J,c SjU-'VI 

» jl_^>/U jUsj Vf i) JjUoJ <Jbcd| JWf'Vl ol U*f>w ^-um.) 

< **t^ - o* J^ o 6 *"■ "^*^iJ "*j'j.>-l aao*- ^.c i^JJlxpa^ ujj,^ o^j'I J^" 01 



Xio 
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>»LJ.I a*.tT ij^Jj Sja*£» <^aJs*i jj fjAj** •jjLT <Ul ♦ j^&r -^Jj 
«jj-> Jl <*-^ «jj wr* 1 <•'' * <wUax* ty*L*A« oU4"W V^xii' ^| 
olj*k «W <cLmJ. (.Oje -uftsJ jl ;Max^w> «j>j oUjV *Ucj y>Ui«,j 

oil (^Cxii * 'OCte-wl 4J iyT <U^b>w^j r <UUj oU>m3jj <U«ljrj 

*i->^'j fi-A! 1 i«i*.'J,c 6j&xJj °„>«t <) ffU-Jj oj»-j <ajU- «u**j 
<UI >c S^Uc uUJl Jf Jc ^j <iUij <Ul cja'\ j£ij , JM&u-Vlj 

♦ °k o _ <\V : ,»?, y ( bj5 &>LSJ1 ^jj; 4J'T j^lf j < 1««* p£4fij ^Ua^l 

• I ■ V : kUJl ( 4>U> 

fU-J*^ j>l&ll * j&d\ <*JI^Sl <acL_*>-VIj Sr^' ^Jj^ j*i^il 
4jjUil ol^Wl <vl><J Ljj^t c*iT ^1 ^.UiVl 4s-t ^ _ \ 

.Ij^U dJi ^l^/t * l<*. ^0^1 oUU ilU ( jIT jl ) u^^c ^JJl 

: N lijUVI Jl jjTiJI <^w c*»'lT Uu»- • <U^<*Ai* ol^,,**- ^ ■^bsw. 
4^J cJlf* Uu>. ♦ bjTi JJljil (JJ*. c^-lT V : V j! A : T jl 1 

V : A jT V : V d.UVI Jl jji^JJl V^ ' c ^" u " ^f ' ^-^" tilJ ^ , 
oUU»l> b~-^J jT uj>^I J^ -A" Js-U" ^-^ ^ ^j jjTJ.il Ji'Uu" 

liU, _ LoJ^- jJj — U y»^i l"^* O? <^*A V • yU»-VI O'C i^'.}^' 



m 
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JW 4j-I y* \X#>j < UU j! IwsU- !>*• Uaa \Sj^i-i *J»j**<«m> ji*4*'j- 

•Ab ot *j£«j Ja£l! «j' l^jt W*v-> u*^* ' <i«' Jjiij tJJJl £>Ul <5j4»» 
£,« oU5"lj> C^^i V>W1 jWvi j^aJI jji jl i^fti.1 J^laiJ; <jt Vj UJ5" 
,jJW V "O'f Ui~ ' ( Ol jflJa ) oj*J" <U»-U« Ci^jOo &J>k*J jt ojtVra^ oljlaJ" 

• l»*ttC ( J**Jl ) -IjJjJl 6lT oV^aA-lj jUi-U" ij^jU*A 
J*^Ljj Jlji^-VI |»UmA>'VU ^^W U iiiJa»J £jtj£U Iji^U-l aJL* jlJxl 

O' 11 oj&j o\y3\ ^ (jjJLkll <_i>«^Jll jj^Jl j*^ 1 j>»? WWj JL«4JV8' 
cJ\f oh £.>J' I/** -2 ' «/*?* "^'^* p'^*"'j j»l^Jl ^ ljs-W <*JU> 

* I4) ^J-U-o V4JW <«U^i« <A-lXXo (j*U*Tj Sj^wU. 

ViV 
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oV^*» ^ U#^' ot u^*|;j y-Ull U^.^l i/ *»*U»«> Uu4 
JU»j ^Axft U£)j , (JiANj £,1*^1 f >U O* <<w<L2. Oi-sLaj <*--!j 

^iUj <jUj JUr'V' gM'J -^l^sJlj ojilj 4^_^wUl <;j*a>. ^ 

liljj -£***# * ^iUaVlj 'VjJ.I 0* j>-Jlj iUuiJlj Jj^iftj uUUJl (>« 

: L* ^^ ,$1 ^to. ( Ijtftl 

• «LJ-I *U?t olj* «4e l*>c *^tJ o_j*J 'j 

a*a;d U*a^w t# ft*5" ^U «-»^l V.^ a - **! * ^jJUslI «JU*-'Vl j*c IfJ^o 
J^o. ^« <>„>u)l (J^ljilj Vlj^JI olUl 3X.U ( JUll JJ-I />. ,JjVl 

• Y£ > TT : 6Ij-kC JT ( ^ g***- «0Jl,5 ^aw ^« l^*aa> 4>jh 

Jft ^4«-*if3 (H}*Wi (ih»J->«^ J* f*~ l J-> 0« &J J *' i'i ) 

U» £6 U5* 'Wl «UL5Jt |»ji lyjjfti' 6* IJJlj-i J* iyii ^ji C*«Jf ftfwJb'f 

-Jjji jt »u> _y \^ Vj (*r*«A!i' V U3UJ-I •>( iJb* g_y ^ (^-) 
o-Ls jjiuu liUUJili * oUl Jl SiVj>Jl <> (^**^J UjiU JJij oUw'VI 
^a viUJ < Uj^ a-*** Vj ur*^* 5 VlfU ^y jt <jiU y^-J V 1 ^' 

^_^isJlj jOJl ^i o!>iT viUJLl Uj l^J ^^ il < <i-JI ^ jt <Cu jt 



ViA 
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^r> m j& uU»^> ^j*I * ylj^b wWl <«a*mj JLcfyl *jUT ^4* <A& 
•3UUII o^U^yi^ oU^«axJl ^ t^U- 1 J^4 sfeU«-Vlj v«Mj «jWI 

ClUDUilj o>-aJ>I j-W (JjU^I ib'i'j -Ue OJ& <Uj^aaJl UdU-) ^^ 

( J\j*$\j ) «<4jMl V*X«JI JU/yi ,j* uj£«*« li*; ^*j « oISjUvJIj 
fcT*J <>Ji>Jl oVUa»'VIj <sj*$\ jd-\ o**i fe5-Ut jaj jL^yij olj^l 

JUi'Vt oij&' u* *Jj*w 0*j < *i c*4*£ Uj OUvj'VI <>* ^4»*i U. Uy 
^L-^uTl ^j ( ^JaAll JWVl J> jij*zl\ J$ ) <J*s£}\ <y»£>i\ 
( <lXo'Ujj'j! ) <J\£X> lilji 4«j ^t*«*' ^1 obUJlj olj-i-lj oljL^ii 
iil * <ui*j _jf jvWl ,>c <IjjuJ.I _ oil — yrfi ' U.Aii uU^'VI ^..y&J 

<>«**aJ| JLcVl.j iUsJl obUJl v*>^ ^ct* - W- 1 * g^ ^J l^i'lfcjU&i" 

oicjiit * <dc ^._p-j ot-jyi ^ <ij" oJir ( »^-Ji ^.^Si\ ) ojjSCzir 
^k), • juixjij jUjyij ^M^iU <u'yjU* jc djji'j r _pi jt jv^. (j.0 

IbU-l ,j* ,y ijljl oUt^J-l ^^aJ • 5j>aJ| a ^1jilj JUcVl' 
ji-l yw^lj <>jtl : -O'lj-^a jLc ot*i!iU c*JlJ" IJLjJj uViUl vJyt> 

,y6J , <wijj j] ISy ^UJ ^ijl y^jUxIlj <ijjltj tjljilj Ja^J.1' 

<"^— * * i-«*» <iS3j <Jju*j i^wtX^^j jj^J jJi]|j o^LaJU V»-iU-|' 

<(.Nftj <(*iuu o>5o, J>»4-l '•** * ^"b'Usj <*vUTj ^jilll ol^wU OyJl 
• ''sl^! 1 >Jj'jt 0>ij" lil liUij ' Ijvi o^ ^'j yj 1 ^ <-2j <*i«J O j&J 

UaJI oA^J til SUU. f*jf\j (j-UJt t5 2*ft! ■> 6jjj5C> i>JU^!l ol 

jl *1_jcVIj «1^!A3 ^^>JUa)l l_j*J.y:j jj*Wilb oliiajl aU-j p$)j>- t y 
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.c~~5" W 1*1 c*U Ai-U tiUsi u^Vlj uIaJI Jl w U ^ v.j 

"'JK 1 «^e jt'-^-ii U!b SjluJI- J* oUJVI aJ^j. , ^J- u'^j 

•«IU4 eUAT oUJVI ^.. ' ^j <J* <JJ| j^ ^ Ua.^ J\J UT 

.J*» ***" ^ ! o^'^IoUfcu-i.jjujj , eJ u« ju^j w; c iiUi 

sJoaJ! «UUj £ z^' oAjAj- JU.t Uw SjVjJIj o^ll i^ « 

Aiw Jj A.Afl J^l AmJ- ul* • j*Wl t^Vl-o* ^ <LJ (3,/UU 

<a~£ *j>^ <uc y^ku^j ibuit ^1 sijf ^^uj Ck>j : Ji ^\ ^ 

* J&'Jf SjVj ^ Jvb^VI ;sA>0'li£*j • <u«J"ji 
* **W i 0* gW 4i* « Uljftj l»jjas§ I^JU , i»f^^ Uj Ja a 3 ) 

. * \ • - V : ^^^1 ( UL«o <yi oi> ASj 

.^"ii Jf y**&' Vj < »^- J** yj >»5 Wj ^iif *0Ji ^f J§ ) 
pSf W ,v^V (»%,/ |»% J J» ^ ^j>? Jii SjJJ •> j jf if ■> , ^Js VI 
U^«> ^ pCaw g»jj ^yi *JSX> j»Slx> J0!l y>3 ( 0/>^ai" «U5 

oU**Jb f,«X^j ^*«b\9 >>oJUs tt. jhSU *>» C>$J!\ USUI j«j ) 

♦ > S -. NT : y-Jji ( t),jl«a3' ka£ jKiil ^rto ,^a ji^Vl Jb 

^i tliA»«J j^sil oljUjI 5,JC»ij ^AiSt ot »>* J' A> V jlT uA^kf 



Vo^ 
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j>-UJl ^ ojAaJ <CL$« l$Ja> <tj* ^i ^^J-l ^jJ UT <ut 1$ju ^i; UT 

• iW«ll ,> l^J C*Uj ^^t <!U* ^i 

j^ill jL_k>.Vl ii"Uj Wjia^ij l$*>:>- «Jj\jj oUil£Jl £l_jj| <XJ]ja jjocl 

<UU UJ-tf" U JU- vjjXw ot Aj Vj < 1^-ol^.j oUftCJl SU>- tj^JL-tj 
-UaaJIj <<XHj vji^sa)' <4JjAJ! ,/>b^l eJj» ,<jt ^ SUjil^l 4^JUJ| ~?UuJl 

Jc * jji£!| l^i, ^Lai ot "jX^ tpUil ^ j_j*^j ^L^-^Jlj ijUaJUj 
fl\ Use j-a-j Sjji cobjl US" <J! Uijc _ j^J.1 v _ j[ii\ j^^, 
oVjVl j-a-c J_Ju j! ^j j — J_jJL> £*x*J.S> jt ^Jail! j\ Zj+Si\ j] 
"liiJl oL-jJ'j oJb-xJl jjO>- ,>c ^UaJI SaUj f»uc Ol-wiJ ^UuJlj 
°>/ *\; !l ^-l ->'^ 0.5& <» Uc j jp <j%Jl iJjtf ^.xJl £l jltyl ^ • «U-bl.l 
i> Jr^> v^V . ^' ^.UJ-lj \US_jX] JIL-jJ <JUiUJl <£jljJUl OjJJ'j 
•sjj>> 6' Uj ' <u*-Vl ^i u^Csj o^»J jUait ,^o«j Ul , v Vlj f>Vl 

Cjtij OiAJl^l <,Uc r UU rJ AT <JUiU <lile Sjwm y> \J\j lj^,ji 

j\ j^yi -ijKA L-bi 4ic ij^». eUi ^ . u^jujj u^u r u<. 

UUc v^^Jl ^* J* • UbAil j^ji ^ytj j^j, ^,| jaj ^u^vi 
^ Wj (T* jt Lj»k (>X- JJU ^t : y> Ja^u J|^ j c ^^ -jf 

: oLUl Jb 

• hjjj\j y\jj.) ouwi ^ &J** ctyj \jr vuji 

^i>Jl iJ a*J' jJUaJl jjU V j^Jl j^ y> U oUluJI ,>. 

. <U~J1 & U^j« j! <w. VI ,/U V J-Ul jy-l 1«juj , JLjuilj V^XJI 

6hM <^j\^\ ^uUJ <«oai <JjkJ| .|>Vl • s^a>- ^ji-tj ^^ 
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\»p+. eUif >J ij*M jWi^v * Ujjc l*U, J*J 0>> ; L^LT 
J*-'' 5 «^ t*V ^^J j>^Jlj >*Jl Jc Wo^j Uly Oa&S ^LUb 

JLo-1 jrlj^V jjJjj ^jjT <k> J-sWll ^ oIjUJI -j* J+aju U 

-US jtf* U Mj^J'lj «ULI'j i->!'>J! J' <~;'LJl U ULJt o~u> pj> 3jm 
^Ut bU> eUaTj ^UJlj oUljJ-l fLu*-t oj£J oU'UJl jc J-^aJI 
U t s5 iJ/ oljji p& IJ^j • ^L***-! ^i jylAiil J*i*s)l oUU^j 

jluJt Ja^_ Vj <*-a#l if ^ t V <~Jlj <>,yJl Jl oWUil £j»-j 
jaL^ <X_*j j*_—w («-Jj ^U WmsJI Jl oj^J-1 (J»v J& J o^* 

O^ <>'tj Wi-* A^L«« « (jj^t » "UI5~ ot uj>i£!l jt^' ^*i-> " U-L&lj 





♦ l^i (j^Ujo'j Utjj'_j L^^Jj ^1 ijj~uJ,l <~"J! Jc J^ 3 ^' ' t -^.^^-« 
u *v«*aJI olj ' tj**^! ->« ^i'l a <=jVl Jc <xJ-l <»>uSuJl oljilj A^Vl 

Jl J«aj_ *_>M iJL-jt ,j.« l-^Jsju u'j l^xLiT ^ l*j^- <lai- jT Jt Aiui' 

Om-^J * a.^Ao jl t^sa J^c Jl Jj«^,j «UJ-I <?U= uj^J u^J^' 
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iSj>^\ f Ij^-Vlj y*Mi»u*!l * ' £**' ■>'! j^wl »l»«<i y* oVUwjj oU_j»j. 
( ftJU!) Jjj^ll j>M' iiUa » iff j&«Jt jjk* ^****AJSj ) : ^Vl ji-UsJl- 

j_}.Ql ^3 CO-Ui'j (j^j'VI CAoicwJ'j (jwaauJI OjAX^ul jj ^y^y j&Ij 

« ^iil A3 s^ji jT jl » : <JrOiV^» JjAJ jl ^»** u ^' jJ ^»'^ UU--I. 

£»*»• l» J*m*j' W*>> <o'- i ' J^ j'i l£j*-' oU_)*w> <«j jl J<x-> U**Jl 
U«ai Uilj A^o> J UjiXs ( ^A**t«A*Jt UXCj^ssaj U*T.p ^i clt-*^ Uj. 
"U£*«ll Jl i5J.il j! jji c*Sljjl A* ^'ly * "S?"jT 4 ^ t i^ °J*~'^ vj* 

, ITj.ju jlT lil VI ->».jj; fjj-i V' (j***? i^J' <ju>=->-»JI «u>-_jJj*i^ujVI : 
'- > j^^ s i ~ , j& \$*^l o? <-*ja» U#w>w9!j <Lu*»aWI ««i* Jc ^'_r^ *^ 
j.! <ucj ,j* °^ s ? £ (*l kJj^ ***j •l^jjwj « <Tj.ii ^J jl oUTjjI »I_^j. 
, J iyji>i jlj A>-^ «jU> jj£> '^jAJI jlj < <*£*£»- 'jjs IaU»m L*j^i.a <xcj 
UU*i> IJj! jL>VI gyJu ^J < <J jUU <o_y*-J CmjI >jV3 <i'lj t (^yilU. 

»*»ii (j^J J^y' t^*" ' oljTliJl ,jiwj j-« (^r-^J vjc'L*i < IaU*« 
lit VI I-^ja jj& V f lS ii\ 01 ljJl» Ji^M t***" * ->^' u^ 5 >* ^''J 
jii V U»! Jj»->» UJlf <J jV ^*** s ,jA V jl ^ dyd ITjOa oW" 

tiUi _ ,j>. JT <**»■? O^s'J ***>J U JlT ij»-J oU-U> eZy-Jj t^git ^c 
* **^ty '^*"^ ^* UrW&'j ♦•♦)••• JU Oil j ( 4^-Ji djji JT (J JLc 4j I- 

ij^^l <U»C_^U ^c Cj.uJ-1 ^ji iljkx*-uVI j* ij"* "— &* ij'^ 

: <clj;tj, 

ei\j\j jU«T ^J>">llj ' <»^jU*J <*»«**>' J elji t/J^U AjljT Jj*-^JI 
<*j)^u*J U _yisj i ^Bijj^sll <*4U_jJl o1_jJ i_)UT J ^*-*j c b*T t*S>. t 5*'» :i; v<. > ' 

jjjy jj-UT *j>-jlh < Potential existence s^JtlU Jj>-jil : ^i^iWl 
« <U*j»«uiJI IjOU-I jji aUijC UT i_jU.<J-| clijj juuJJ <U>t^u ^jj ojUT 
1 !iLls >_ii,uJ.ft'o ^ill Jl*!I JUm j*"* <3^Ji ^ ^yiuj, of «*jjT ^y'i viUi 
• J^Ji *i«JI a W^ <a<*A3 oj£> o! <l *«*>■! o-vJj- 

<ijJ ^3 Ojilj SLj^-1 Oljji ^ l^j4»KJ U. Vli* ^Wl <J* AAuUa*> 

jl jjJ (jJU-l j^l^l ^ l* >U-1 ,i^_jj -5 U lauo' jU-uJ ^*.3 U jT "UawJa- 

r*V _ jlwVI JJi 
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.•UJU-lj ojj^a}\ oj^U JjiSaa A.ik^^aa j^Ju Ol-b~V <Lo^i o^i^J OJ& 

cSjuU ,5_}=>-j 

i 4.*.JX3- _j.il JjJ-lj ,«^Jb _>*J'j ^UiaJlj oliljjJlT S^juX)! oUi_jJ-l ^t 
' J-^'j j^iUi-lj ol**i-Ulj ol^A-l 'Ui'li' >_«*. J? (j.5 lo»o 1^,'va ^Ajii Uj 
jjvMSj ^e> w'lj jya«j' Vj j»-U' oWu Ca^-J <Lj)_^;.i-l oUjI&I oJj» 
oibV Mj^ai-I oUJl Jtjjl <>-U*J ^4)) O^^l -U~Jl ^'U Ja.*.Z<! 
oU.il I o-i^/aJ l5-UI (Jjoc^-aTV) <jwi^U*J ^y*^ < <)j„Ja*Jl jl_ji| /•-rU-su 
•oljljil O 1 * "^j*^ ^* <jt ^*5" ' t/J^t "Ij^JI ^ U jlji' o-W IA(jjj 

f-iUVl J5*J 4j_j^ajJl iljil {j* \j^S Ifj*- (j-aj^l Jl -U*j' oW>i« Jl 

,_/&; jb_>» j U— bj V""l bUz*lj <iUT <>U)I ,ib>" oUVI <c^j 
<y 03bA JA-" ab& ^ oUJl j* ^ ^i Vb^-' ^'^ 
oUaJI ,_JLS ji ^ *iUJl jJf. U* • W'U'Uj Uj>^ Jc ^'j. <jU!| 
_^JIj. U* Vljl^ac Jc i^^ W t>^'j Vj>j M^ ^j^-h 

' <i'V o-w UJj '•** u^ * J°>UJb oU»*iJ V-^J W***^.J W^ 

<^JUJ| ol4»a5l iUwl ^ ^.^u^xa 3U>^" j«**» (5^1 V-^- ! J^ ^ Un 

UTj « jUJity y^. tiUJLjj ^UJl Uyl# gi-i J*^ j:^. jU^^! 

• u^ii-l OI jl*/ jlAcf OjIjjI JIAj.41 ■s*^ ^^ 

^di ^"jjjcj <«ij «o'U4j 3«^ii j-o^n jn Uwt jji^i vij,*- 

oi c ^ l^j , ;^,Ai .j* ^j. V J~0) f U^V U^i 6jCJ ^> ^jj 

UiL v,, j*a» o^lj j>0»J v^-^ 1 u* r^ 1 -^^ <>* °-^ i " 
WMjvib-j ^j'Vl oIao j,*Ul" • *.UH JJ^" ^it cULvll-o^T jJUO- 

• ^ Jl u*> ^^^ -^ rvl 0, ^ i ' , «^ uiJ ° Ui;aJl ^^ JJ " k)J ^^ 
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Iji^sj Lu>- * <iUJ jf «U*Si-l jfl^ ' iUa-'Vlj ^Ij^oJlj S_^uaJI j*U<*« 
iil^oVI <&« Jc c*ii> olj-uJl t>* »-»jk** J^ «WljAt oLej ^ nfvjii 

AljCwSlI Jl u^J <U£~£ll <>« -As-lj yA>- Jl uj^^, I jj If ,*$»? ^>-T yfi^oJ 
S^wUJ iUM« '!Aia co- 1 j ,yJl <iUi' — <jUJI ^i SUM < ,J*l5a« JXT 
•aSj VI oUjUa^j Jy'l j*»- ^ I* <>'! «iUJ < 1-*-** liU-iT c*~uJ _ ^j-aj^Jlj 
c*~»u c_«*t4ilj \\£j^ iJjlvJl ^ JsUjIj jjI_,c^ "Uicfj «bfcL^l> bjj 
Ji-dJ c*^«j> ojl ^1 <i1-fc-V <i*#l jOaJU VI v^Uil Jc <_JUJl JjJjV 
_ !>U« _ JwJVl * «U&£U ^i jjl><*J ViljJs! jJ|_jxJIj ^jilj ^^..4)1 
JJui j4i S4iU Jc <! <<,-UU ,<jl>iJlj' oUUJlj oliljjJlj fUall J5"m V 

j] il f ,_j»-Uj;J 'c^-^J c *^*fJ.J V-^J V-^^i^ cP'^-J ^-J^t-J ' a "6>' 
t>»- li^J • objvall ^ji Lj^inuj jl^All ^J,j-^ W-^". ob'lj^i-l "W> 
^JJl j^fl Ob J*iS "bull ^ (jaJIjaJI jA£ jt jj*Jl j? ^j^Vl (ijj - 

J-**^!' Jc jjUII jj^4\ JjaII jjiuj ^"J'j Jj^^lj a^i^'-J i -^»^l 

* *Ux>-Vlj o^-*Jlj 

iijjwj L*lc ^J'UJI ^ji <**LJ.I tij^ J o^ <«l* ojj»U* «U? 

{jA <i^» ^ ' ^SjUJJi 1 ej.'ijF j-l>o)J jj'lXzjl U_J-^.', "l-iiJ'l' Ojij J-Ji • Ui 
»_ <jwU-I oUa*«XuujJ i_JaJl «LjXJ AjJLcVI 4>JJJ" •JijxXa i_flJ_yi' o1_ji**Jl 

(j-u^w'lj < \?j*? jt Utf" oU*<osfl (j-swj **JJ , >' 0* ~ ^i^U^xi'l t_>iw,y 

A-.aU- < |_5j^X>e,a ^ ujbxZJI Cju'I_Jh^>J ji_^i' ^iJ I ^IJi'l oL-oi" kc l»l* 

< aJljil jl4~ct ,^i 4)_J— ;J> a <aA-4 c-A»-_ji ♦ o-*Ulj yd-\j **tAJl ,y 
oVjljkrflj ^a„Aj| o!4aaT <«IUJl oUljJ-l ^ Sj-^y t/«l^*t Jj-s^jj 
^Wj^/I .jiuo f| J? -V l-k& ^i--**- * (estrcus cycle) <JU,.£J| ojjoJl 

. (*) <^^jil u-Jlj^l (j^Uvi'j ^r^J cijkJl L r ai -'^ c^'^ u c c^^Llj 
^i (^iixj 1 ^^Jlj J53l, j»aJ|j ^LgA-V! u'l; p'Wl o^f>^' a^**** ' 

iis*S.\ L_JJ| l^l jj^j, , jaA y» n JJtf 1.^1 :LJJ| v.*!.! 5JU. (\> 

• ^^^• <v- v-v y » svv ^^ Ada Anlom'ca 2 ^> (V). 

too 
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O 



♦ ^.aJlj, ^L-JLl JUjVI v^-oj <iU*Ul JL*| ^^ oj>Jl 

t 1 ^' 1 J c LJ ^J ] ^^ e* j» ojljsJl a? il JJuJlj jL» 'j*^. 
^\ ^yi\ jjijj <tJ| >j f uil >*U ^SGj ^^i u> a ^J jji\ 

U j£> <jUl e^S^Yj Uj^ u UjJ,!I 0&4J oi>-j cJaiL. jJ ^sJlj 

j£ vU^JL; J^tf" oUl^i-l ^ £_■>; is? ,y ajt^ib JiU-l ^| ulj jju 
^t&aAI lil a^-lj (**"*• j ^>-lj 0^^" -J"V' ^,^«J^ < oj^f ijj>-\ r\yS 
jl^iVI u^m cjjaj — lS J-\^ j4**JU -U*jM jJU" <! ^IJj j-Jif- *U4 

f&^JJ *SjV J\ A^i^.l jij^J J^-JI *ljj U*» ^«»JjJl yjA^ij! ^|C 
niii' i_i_y«^uJ| oA* O' ol^J* "(S* 5 "*" i*'" O^J* ^• > ^- f uSJ" *jJ>,lU.<iI J _u|_j 

•jja)! aj» ^ ^J^' jt Ujjljt <Juiii-1 j^ilJjftl^ *^jUjla)J »4*ejj» p$ii 

1 S' oL^jMI! ^\ Jl» ^ij ' S' ^j < q . ^jj < u^jyJl •■** l>cax;( 
»jj6 ^vij oil' ypijl ^jUa^^Vlj <UiUa3Vlj V^i-J^' g*^' "^j^J 
(jil'^l <o-uL, J^j^o>i!' tj^t jJUJj JJcu-l all < oU~»l1j • !! oU^kdt 



Vol 
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'XSz-j <*>- j t>j U* OjU; O'i -^ V • (Agnosticism) i..^) '^VJi ,_^«.JJU 

vjjjaJUI ^ jUj ov ~UJ * jjjAvslI «V>* oj^ui <JjH-5 *'. Wl ,*i oLi-t 

' ejJj^Uj ' AjljiT Ji'Ui j.* Ulj ol_«i»» Vj 0U>' J.rU U^f <jUJ| a i 
oUJUT _>ijJ it*c Vj «U$« J.XaII ^/ivJi ' oj! j*Jl JaA>Jj i <U.U.) jAajj 
oUlwCJl O^AS^J <Li-l) OjJ-^U, \j>\& OjJ\jJ>a)] Oj^UH Ut r U J>j 
olj'UJl >JJAl' lili OJ./*".*;, <~fl^& Vlj <; <»xtlj Ji<i)| J^jj, j? O^/Jl.j 
■olj_y Oy^' *V*Ac , V1 O^w, 'iUj i q\i*^l. cljwAi,) j£&' JjUJS oS/I 

: ^.U jfa-j Jp-j Ojiy 

* d**^ J?t» J*ty ^ W«j W ,y,#b oiji«*ji uiu> u > 
g-*^ t-$*§.> 4**% * cm**-* j*t*y'b i*** 5 ^ * uu*«sw ^«*Jb 

^Jo ji <Aft_ L»L*«<v ^-^> <sy\ ^JlT oL-^>U Jk\ 0&*i J 

^Luii pUiij.j ( ^1 J) j*J-l' J'l ) «U Ji*Ji £*£» liUi J4jI -UV -UUiJU 
q^clkJl o' h^> Ojfj^i )_^J U«JJO (^UII < JaM jt> J<iVO ^"j'O 

J^i "^y ^U ol-wJ'VI J* <iujai| <»>-Jlj (ji-1 uy'lji C^JzXs] 

Jc jvii' U -Xib ob' iffy. J' ^-^i V t^ o^>l J-J>bj V' 1 oj53! 

.Ojcuj! "ULc ^i*^ _;»-l WiajJ < 4j cJ>4;. J'^.^t jUJt <ij,><j j t j^t) 

ltJ ^J it < ^U«=- tlij >*j WaJI ^.« Ijji ot fl-ft^U Uo J^ *iJU>. 
:i > : r^ i ^ ^ J^* r 1 - 3 ^ ujiUiJlj- u jiUiJI cuU^'ot UC*a Vj Vja>w 
■ojj^Sis [&uJ. ^yJi <yuai-i • q*. j.») jij"oJl>Jb 4_5.it <**09*> *m-a>' 



T»V 
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Uy>U^ j^'Vl qj&.\ ±a •> olj IjuT »UuA Uil yilj.Vl <> jOtfj 

' n : oJLai ( JUaJLJ 

ew c^vsjj , ^ ^i <U'U jj>. jj* ^ai olj jm, ^ UMr 
s\>- jji^ «j-t ,oT ^i ^k ^i v t,>ii' j*i„i-r i*^ 4^^ 

1*1^ j hj4\ oUlj*,. y«,' • VUU. ^i <lwJl J.yu [Sj < <uU 
v-U^Jlj ul^i J** Li" <>^l jut ^i IfiUflj l^U* Jl <w 
,> o^-^l >L*Vl <> ^Jlc ^| J^b J • J*J|j obULU 

ula.jjlfj ^jljJOl yW"^ Vjl oUJU3l-.JU * (Saprophytes) 
a i Ijxc ( 0jCx» J>~. <U>- oL.4i oUUji <j_ydJ ^jji- _ ol^Ai-lj 

oL_ii^il JT jJ*o, r jAi- *iUi J) 4iU»Vl;j < U*> V4^o oj!^, 
oljUillj UJIj ,Ulj V^' t^ 1 : J-^ 1 ^' U J X « J' <i>«A*ji 

•OJljJI j-j^k^l Lj^so^j ( S"j>^ 0_s& Vj '^ Hi ) Lfu+xSj iji^d 

£* Wl»jij WlW f^l ( yJ>- *U ^ If) (J^lijl) Uj JUaJL^II oUJ- 

*j.« o4)J*- JL»-V j»U«*>-tj JJ>^>- Jl JJ.*-"^' "iJitv» ijjfc) till jji l*jvi 
eUi ^« 4jUJ1 ^ r UiJl S»UT Jc Jat i)U* y^J • oUJU3lj oUUJl 

* *U»<JI J*») <>U!I jl^it <) JjliWii" lJJJI ^y-tjJl j*Jl' 

oi u-**;. oj'j^Jlj oj^^iil O* 4 £..?' u-**-^' W***<J o'U'UU) J'-; 
jjlc./vJ il i c*3j.a o^**' < l- ; ^Jj < oL^«* l 'l ^y*i ^° ^4°. ^j****^ lP~^' 

l»a VAjvC V4X><i« ,J5*J J^-^V'j CiU'Ull (j^aW ^^"^ r^iC»VI vi;Asx) Ia 
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{j* 'jJa}\ £-Uj l^i'U £_jAXJ'j £*>'J'j' jUwiVl J*JJ" Uijjs- • J^'Vlj 

ojJ' L* * <A_Jjl «j* *lj>! (Jiai'j V^oa>«J.I oU'U^I Jl Jj~ej}\ 

Jjall oUUi l*U» J*oJ uiU>. Jlj Oj-Vi >_j-J> Jl ^U^J ^| oU'UUl 

Sj**Ail jl JjaJ u! »UiJl <> jl * <UUa)l <J»Jt 4JUJl ^ Uj*> j-**^ 
»j?- ioljl UfU ^fy u-"^ ' L^iCj^aJ o^wJl ij^uljl OsCjUo ojvJsJt 

Lsij Sj»- ^ ^ ioljl V V'UsUJ JT oL.IT oVlj*A-lj oUUJl 

^U3 ^<ja> V l>i* J>-1 ja • t^Aj^J L^i jji. Uj U>Ijj ^i Uj j*J'tJ" 
SjIjI ji js- ^Jtf oU-J'VI o'V • ol ^1 JUct Jc oUJVl' jUct JT 

oUl^oMj oli'UJl £* i)j£*£l ulj oUlj^J-l *jX :5Ux«v« •Us-'Vl ^JL^aJ' 

_* <o- oL>lT IjJXi oUi-l iwiSUsj ^j 

oU'UsIl eJ.—jJ * Lu*blj £*Jl ,Jal~*Xi'j l^.*a OJIjA)' ^Jij fMiailji 

jl j^jJ LT ^xM oj*s*i.l L-jijs-V JjIvjj *^ , ? u ^' l^-ualja- oUl «.J-)j. 

j\ (Y) « <J-I <;^Jl » ji (\) « iLJ-l <5C-Ji » Ji« uf Jl iblj^yi^ 

Sja3 J* iJi'Vl <>> l-*ij-«j ^*Jb <*^ Wj* >u*vj (T) <( SUM ^s*"j » 

• IjJj c^ J5C! Ja«»- ^-aII **.Uil **£J-I (jJU-l "UJiej 

<s-ljj Vlo*>-j \~*^£J **JU Oj"W vi>v- oIjUJIT "U*^4» *^J "4-Ui' 

<U»Usll "UXoVl aJ.* U>*i <i>JJ *AJ liji'V) o^'Vo'Vl 'J* <j|j r vij <j <*^U-I 
olaAi'jil ^ oJ"^ts-U,i' e Lj*l (^^l^oJ <a^jaa*?h« oJjJaJ^, u'L»-l OJ& Oll*« 

tj! OjaLiil •_,.« ^4]='! ^y'l Jj • y-U$ ij_ja>-j IjjJjj ^»^»^" oVLvuj 'Vg*.<> 



Vil 
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otf"_,>- ^ji fU^Jl j*J <l_lcj <JjtL» i)j»«J pi -Ulj o^> ^ wAJu, 
<j'lj,y> J— sf JXJ ub ' 'oWTj cA-Juk Aj\ — *Jt jf ^^ wJ>m<j S-JUJj 
.yLSx'^l (Jj.il oji*>, |») ' y^jlJXi-l A^w* 1 }KJ^\ (ij^Jsl ^*i < <'lj"^j 

Jlci o>*j !>>i!j <jM£d,| jUjiVlj Ja-^JI' £,j>Jl O-*' ^ -^I^^Jlj 
* <!jljxl! <i'0UU*j <i'Ulj*>- (Ji? jf ^j , ^Ui'jVt <a«LJI jU,jJVl 
l^i'U'3-v* «aJ» JQj ijSUfa oUJ* l^;f a*^ ij^l ^i «u„U y.rid J' 

^i oUJ» ,j* Jj^ai' VSliT **J_>Jl cW L-i ^-aj-'Vl (3Uc! ^i o>.jJ 
MJ^^j^r' ***•' '•-^M', -^J < o^*jJl j-jz rt;J^'J Jj"" aC JI o^&lj <j^jVl 
olftl la* y co?- U 0j 5Cij iSjaJ ^JVl oUJ» -UW U ty; oi*r 
-r-acj JcT J5" O? ij**-Jj olilj-ji-tj oU'LJl JUj-lj iioljJ-1 *jUi' ^ 

jtfT l^JLw-f" ^i ijk*- JjCviU J*>J <JU-| Igii.;^) <jUJU < ££-"» '^y- 
oW U U5ja>u gj jl J&*i «UU*jJ| ^JVt oUJ» y^s • J^*uWI ^Ul 

(»-UJl <Ja»J ilr^*J.J "W^l <s»-U"JI oj^Jlj 4axJl ojW> jt julUaJI j] 
*>'. oi ' **i» jfb V^**^b *iJ*J-' oikUdlj ii;iljJ-l ^ _*if ill >sl 
<v>J r VI_j (^TU'Vl Miuy V>j« _^c <SUJi A>-y oUuWtj yfUVl ^**»- 

*_;'XJj . oUjWlj JJll-lj .^aJIj ^^wk^AJLi ^jk;^' Jj oUp-lj iA»j ^i 
jj>._j]| <A ; ui>.j Jj'V) <Wl <Jj|jJ IjJvO Jsbjjl y> c2i*w oj^ sLuljjJl ^_jj? 
^^ jJLi. ^JJI ^1 JJU-I : j>ULJIj ylWlj >^l|j JjMl : ^^5 1 
cjIaI tS-Ulj ' iSj^ f ^ "U*>^- ^J^l ^^ iJ^h lS*%* J" 4 ^ li^Jb 

j5Li oJ'>Jl u*^"'^ <uXJj 4>.j U jXj £**» 4»-j UW (jLxJVI Jjs-j 

l^'^^ oI-msT 1*4^* i^t^ |»4* ji» ^ J^ ("^! ^-J 1 '^ (^ a^^J'j 
iW^Jl Jcj- ,»U-Jt ^i V^^Ul* ,oj sklwJI JjUi' • ,»4U«J f^ftW 
bU*> ^TUJ.1 ^ Z * S 'J ' W^ j^. ^ <x>Wl ojv,^^ <x*A«j U j»-Obi 
< olj-UJlj v^^'j -A^lj^lj J*^" W**-^i ^ d^j^-J <^-l c lai!l 
^ r « ^4.^ v 5 ^. ^^ C aJ ' • i ^ A *"- 5 c^.'^'j i^'^'j o^/" 5 " ^"-ft'-? 



VI' 
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*JS • j*ii\ *-i»-jj u-»IjaVI, cr^b "^ !l . ^J^b «jl-^l jUi.xj! 
ckcij i^i ^Jl ^jVl c*»j»- ->-b irUiVt J« Vj _pu!l ^j** V 

u-M a- c b • sl ^J *JJ' *i' Wj*»b *L*-** J| ^b* 1 ^ C ^^ ^'"^ 
c*»lT )i1 • lUl ^J a* c*^-^' ^ ^Jl J^J "^i**^ ^>H cr* JjWl 
••Lict jUJtfJ 6li >***» J-* ^ oVJIj-ilj J*U)1 oU-=j J\jt 

CJ-ai' Jl V^J 11 O-J^ 1 J*^ W"aLii j^'j Vj.411 f»oji" <>- 

, f iL*f l«Jl l f**A\ «Jj*JI "Uj *!*u!l oUU* Oj+*J J*-*i ^ ia ^". 

JtfjU* ' SjjyAt olijiUj ^b eAJUsM ojU*> ^-U^Jl *_iJLO o>> 
.^J-l g«Juj ouj-AM £,ljvaj.l ^j *Jy'^ u* Oj*«j* f4fi\j*J ^*«iLu' 

<^Ju!l **l^3 J^u^^^iJ ^j^jj <*A»-J 4 ^ J »'° ^.Jj*- W 1 **. j"^^^'. 
I$jj4»._>!. .< ^/Vl ^iL^j U^i- ^ Jlji obj^J (**> u-"- •^ , (**■:■?-» ^*J 

• <JJI <cj£ ^jjjl <jjl>^l ^Ux^-VI (»LkUlj vj>^Ij J>S*!lj 

<!L«aAill <oUl «U>j«Jl ojl-^l <X^>ji l«T o^l ^ "W- 1 fU*i' 

jSCa^I! ^j oj*)jb ^' if- («4*kuw -^l ^ O^J JU^H ^ "O'Vjj 
ol*i>-l <UiLw'l oUji^a« <Ul ^--» U* Jj-,x^Ij 1 ^JXj AcUaJIj 
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* s^J l*a.yji UoLal j*i*» a U sU^xil_«- 

jj^i'j >w,i' <^aj.l ^ jU-i ." <jU!l ^s i^J^I ^^t ^ ^"W 
WJ=,)I. a i oU-l' • ol^s-Vlj 'UuAll JI Jjiy'j <ilkLl pJl^j O^Vb 
^<= L^.i il!l <aU- l« *«***«,; j eUi (>« ^XJI Jc <>U!l SU- i.«U 
^Ui^-b (j^iUJl .A*x) W^lj^J 1 ^jUxi'j j^j' Ujl^J-tj JZj _ j^j ,331 y 
^tfl 0_J*W^J ^'j*) dy^i W^ ^Ij U>CJ J^r-Jlj JJsJlj oijJi 
_ij.o,yl ijA>oJ f-^-UJj 1 j»44»e^..aj j*4*rtT (jjUdl lgi« dy*-jkl*,^ij ^li^uj 

■j.0 ^y (Jtj^VI 6^ *■** Ux^ijj JiU j* Ui^c m*J • tjlyjij j'k'i 

oUUJl Jj>t> jt| J-if ^it_rvul uU ( _ r -UJl jAxJli .■ ujl^Jl 01-*." 

tj^i W^J-* W""**^ ,y^> <>UJ! 0i ^l!i — "IJj>- iU-l» ,_5_;Ui^= Jt 

« jUa«Vl JjjJ Jc O^LwO'j cAwOl "j*j (jiwiwil cjWvJl ,y> fill 4^^ 

it ,j,*aijl iljilj (JU>"Vlj jj-if U «JVj-*J1 0* V$*s U y«~^j W^.y Ji*^'j 
jj.»*J.I fill t^e-jZ^) q\ S&1> ^Aax^ij j^Wj *IU O-" 5 °>^" oU*£j 
lil U! • <ijl>- Jj.w< Jl Jj^^xl' 'ili jrji^uJlj JLi-l j pjAiil ^.« l$Jt 

J_5j.** JI j4*t*ll *lil Jj*<.'J iJUi-1 IfjU^stj' <t*Jl OjUV <jl*Jl cJb jf 
U" 1 CT*t^. ^"J <A)A"il r->l«Vlj <,)_j^i«Jl J>I->U ^.a ^jVl oljj)'' «.^J^J' 

ou>- |^j c*il5" : u*w fjJ> jz oT_^«JI UjAshj, * oUlj^J-lj oli'UJf 
<UJl f^'hj o^ U "-i^w J*-w^l j»4^ c Jj ' l.j»U"i Lii *UJ» iiUj 

^J U.J * J — aA.5 jJi^i ^a 'eff^J J^'-J Ja«»- J$i yljj U^ 1 -*- j*^^ 1 *^ 
*-j-9^«_J iiA>^l>-l Ij^n^.i3lj Jili' jpiUUjl a^-i^iAii l_J«J.»J 'j.^XxJ jl I.J.CJ.J' ,> 

• ( YN _ N<s : ob^fl : U^ 2j>*, _,L't ) Jj^ jf *LM 

l3j^. J'^' c^ '-iljv.'VI ot J~J£$ J ^Ail Jjt Jl ^yJ 

Oil <JU-| ojl^J-l ^3 u^Ul J-ls^J • <U*aJ« ^cj <L'lc ^U ^jiiii O' 
* O'j-^J «^>J <-9l_r"lj j\& 0^ |«-^ 0?.-i "^ <cJ«*il ^Ual! 

jSfl Ojlj-^i I* O'J aJ^S Cj\jvs-J l*Xa jjxuJI «J-a Uj *ixJl 0" '-I 
J_jA>^> Ulj.Jlj UsJaC V^*J VI-AXclj l>^S' Ij^ 1 ^ 0? V^.'. C"^ - ' *"^°' 
i^U'b J^-~aJlj *_»U«JI \jJkV*lh Vtj V>iyj «j*ljb ^HaJj 4i!| 

• YA : jiU ( utf? ^f-wj j,» ^« ^^, V «"i,f1 o' * * * ) 



Y"U 
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j*m£i , ^JUj) U>LJI 
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Vj> <^js U ^ ^j iuJi ,> b*.w ^m j^y, ^ 

jT , ojty ^14>-? UU o^^y U.) ^Ulir ^ olSjkj July ^ 

ol >>^ ***•' *J f L '/j A**- J~^ j - <.\^tj -c-uju*. a> ji 

■J 5 " J 1 *- >» Cr* 1 *" f^J <y>J olyJUJ ^Uiw-Vl >■ j, tf\T JT 

• <i'U>.1jj <GoUaj 

,J»^j /> j^UjOJ jt , jJU-i ijuij iX- .Lfc^y j\ , l«~. r j|jil| 
■^jy u**^ CiUl^u-l uj>& Ji ^ij oliM-Jt £jyf ^ V U| 

JjJLuXll „ S 

Jib.* *uj' l^iljjt o^* djA'^J ^jUIl jUuU-f yi^y *A»'ji' Uu»- 



"disuse atrophy JL*^VI ("A-* _}j*~"= » f~A; tJ__* a *^,j 

j|j Ll_s r-Mfl'V^ <i>Jt 'I'j^j r^ 1 l^ J . ' ^IjWlj 1 W-b V"*^ 1 

yTVlj v- Wl °^'M J I ^ ^."^ £, , J J '^ 0a *" ^ ^' ^' 5iu ' i! - ! 
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• jkii oU'U ~ r 

• -cULoll j] iliboill oU'LJl _ i 

: i«L«*a» otfUJr 

l^uj S*J* t^L-^Jl JjU-j < f !>f!lj «_^-aJl jij^; C^*- j! j! *U«Jlj 
oir^a- i)j»»*'' ^ij jlylai oLJl JjL- ^ rj^i — <-iUxJyt _ \ 

' « U.) yJ| » oUjj « (JJUJ) » 

,yi ljU •A™a- v 3 <i\ SljjsJl OjTi |»iL-Jl <Jx ^f* <uxs ^i 
' ( liJUJl j-Uha^VI — rjj^l j*^ ) <i5il f^* a*** iJUj^j « <JLlt » 
(„M<X4^*>I Jl „>u& u^ Jyij ^^te- l _ r «M «LiiAl! Js <SJjti) oW J.* v£jJ 

Jli ^^ oh < <T>U| <aJLJ) <Utj ^jJa ^.UU ^AljJl -Uli oWL) 

4sA jf ^*j«» %X» ^J'T JsS 1jU CwJT ^Jf .) : jhJl J[j ^ «0*Y 
/> <! \±j _ ^.Uj )j jij L-Ji jUJl «uc o».j %6j - ( J4* jUJ» ^ 

jj-j' jOJl M^Jliu^ 4)l>^! "UaU"tjJ olj'luJI (jibo <JJL^' — Y 

^i * (j^LniU ijji\ Lj^Aju! ,^« • <fllcoJb ^X^xJ f^j^lj ijj-^Jl J* 

■> j> jjJl jL_ »uAl l^Jaii' r^- u «jU-'j o'jJ-l (j- c 1 »4^ s «iJ' £*£>■ A-^Jj^* 
• JUfl iflj'UJl jl^Vl »j*uxl.l ?>JCI! jjj^JI oli <*^xJJl <SJ.^vil|' 



no 
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: u* jj*»£ 0Lmz±} -UoU- »Lac? cj^^- 1 : J^^>l — J 

* <L*J| ^ Ui" oUjj ( y ) 

<_Ai*ji ^ ur (jj^, ( jj, ) 

iu&i. Uvu»- c*~*»V lit <fi^w ii>&' ^Lus- <jlj»i jJUJUj 

-U-jJJ1j ^il <^j? ^L^i'b U,^- <a«ji| oU-UJI -^ 
- ^^xUl iLjJi IjjUl^ j oljUJlj ov>LJl ^ ^, u 
„>wtf <HUjdl oU'LJl oU »j*aJ» jiy u^^j <^jVl gUJI c^j 
^ jt SjjUi.1 V-* 1 ! oUUaJl ^ UjLiti'lj Ujjujj Uj*; Xa^L 

jU-lj rJj SJlj ,jyJ! J JU-I j* U" ^UiVl 5-jy« V^U oUUJI 
slj^ail ol_>-LJ.Ij' (Jjiloi-li ,y <«jj*i! <Jjai.|i JjUiU J>j , *UaJ|j 

* oUliJl <Lo (jlc Sj^li c~~J — U)b Lf -_ SjLL^oU olj'LJl 
— s^viT ^^f ol-)*« yJU- Ji _ j^o-xi' ^j ^jj*\j u-^'WkM ^*» 

■f ^V JlJ^VI j\ ) JaU^'Vlj <^^>-JX!l iilkll S_,ijj «j>*a)l SjlAi 

^yo <^V: -ua jlz^lj Jills Jl oL^JVI W* l-i^Jj • <*JJjJl J-J-^JJ 

^5 J _ (JJ.'l^tj <^J IflJt jl>a^il_3 r , L**Jtj i_a)UuAj|j jjAjljjJlj Jjliil 

,jS«*J1 ,^c «AcL«j i U <lL w .zll oU'l^Jt ^ ^jj> <LcLuaJl JiUUl «,4j» 
^ >iT Jl 5iL^VU i JUJ-lj <iJ,jJl £,1jj'b JiUaJl ,> >^,>> a-U)^ 
™ jUil ) eULU <;^Jl jUl J> JL«*JJ.l 5juJJ ^Ul! Ji-sWLl 
^Jmoj .!,■> .■■• ,^ yi ,_a_jj J._i«j ( <e!jjt» ^U-iJl gdaJ\< _ tLjJOl 
Jj^o^IV^ «j>=ii - oU'Lj Ljlfj ' ( <k-*-*11j V*»jUlj yilJJl ) oUlJl 
^jj-.Jl' ^^w.jil jLjVU <i« SiUiu-VI' o-u*»^-i <C - .-u-j I'jU sj^iJJl Jl 
*1^1 ^ij JUJ-lj JMJiJl 4> U>j» ^.Sb ^JJI £*-UJl j;,^! ^*J|j 



rx\ 
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• «ljhj)l ^i Ji-^'j V^'j> JU»-j jU 
^ tU^-Vlj ^iUiJlj JJill ^yU 2jy _ jil - <oLJ! axe jJu^xi! 

i/ *£Jt »uc <j>UJl £jj'S u^ 30 . i***** 1 ' oi ^i-l i> <J.?& lij^J ♦ J^ 

«.»!»! I (jj^^J' l*jlU -aU >-l;^iVt' O >«■-"*>, (JJj|Jf A-ftix^;^]*} fjj^^-^ 

_3«Uj 4i j^Uc oi U •}^4»«J j»*J ' ojlk^w £jjj-1j ( ( ^u'U^-l^ ) «L*A) 
rl^iilj JjjJaJl 1 ^JJ.11 1 U 4jSjj t U-Uejj ajUaJi <i>-lcj. o i*f (Jjl _j 

<i'li Jc ^j-aiu L_oJl' <X*lc Jc ^^ Ui*»- jLiJ! JjikJl ,^j153|' of 
* £*^*>- ^'Usj^ jj J5" ^s °^L> Uj ^y^ >*J < oi^l (j*^' ^i 

NV - W : cJJ\ < Ci$tL> V 

• JiV5JJt j! ojl^l _ V 

• (j-I^VIj Jikdl _ £ 
^j! — **aij ^yJ| a ^; ^ 4J^»J| UJL, j^ ^.^i y^ j, 
,>Jl >_^af <tj\i. Jjjfe ^^j b,i-^, c^iLii! j|_j ^LJ^'VI o^ji 

Y1V 
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tij-kU &*>& U oil^V vJ^s^aiJl <Sj>-\ \J\j *^J>\j rf> <^*jW> 
<<uaJ-| ijS U? . <iOdt «j>-j a>-i Jt jJaJl wUxj «j*lt ^ VI Ixlj** 



Y"U 
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Y 

r-jljJlj <Jd-) aUaJu'I J\ .jjlxxil J& fjfi 1 ^ iSy^ (J""^-"*^ £*>ciU 

»\__~Ju^) jIjSojj q^j) J) 4a4j3l *)$**{, f^MJiXi t^w- c-b-iyi <JiU 

■ilSJ yif _j.AJ _ *U.I j^3 0*4^ -t*^' OW^I ^ * ^*U>- Aa-tjJl ?^wu 

o? <jl »U,I JU-J1 <fj>. J~J - «U.Vlj bsU-I J**JL» i^U iocU OA 

SA_*.yJ <JU <LUc <&J iSj^ JUaAiVli ' lUiWl UlU-l J-ail' 
^yu^J < <joU) oVUsu'Vt ,> >iT ^yic ^V OJij lo^^J -iwjJ iSj^ iSj* 

^ fU.Vl j! JUaTVI ' o.ijliw oU JUaAfV) <> by V-U^l j*b^f 
•^SJ. ^i'j ^" -*' U^j*' oW U«a Ujliu<» .^ylc (.? i_^ UjTj UAf' 
^ Slii-) olyv*^ . J*>$ j <_«>-t. t yj ^oo ( i$J!Ab c«>»j' g^_j>t^J)j WW-J^ 

t jSij 1 j^Aiil ^>ljJVI JjU-aa 0^> *S-^ V»*i <A*-iUJ! i_ih>a Ji 

t>». JUaAJ ^j-il'j jjjwJb ^j_j*Ji oIju jj-UJl "j-j Uilxil Ojct V 
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.SoaLaS. _ ojki ,_^bJl ^b £^<5dl ^ ^Uil 1 JUjf w6jj _ JUI»Vt 

2^uJ> tl^lj' o^Vl «_/i*-^a! u^Ls&l, JUJ-I' tjv j] , oj JW £}\j jl^uiVlj 

J*b t/fi l>^J ,^>i VJ-^ 1 J' ujeWl J** j^„ u-Ui-1- j 5 '^ 1 

^ -^ji ^WrJ S^UJl f4»jj>. -j-j otuSi ol^ O^ufc -jXJ t fUol! 
JU Jl u^jZ ji (j>- *>L»-j uJ-j*^> oj^xij JLfe «ij 

" sl ^ i4U ' ^ &* *^M"I £—->« J^UxJl jjaii' (J ^i) Jjc1_jaJ|j tju'l^iJl 

J' uij — *-^ jl^Vl •>* j-AJl o! LT < Cx>.j=-^ e*>J "^M" 1 _^- 

•oUijAsSdl (jJU- j>t> t yiU4 (•I'jIVI 'jAaJu> ;ol i)j»A>' oT oil u*^d\ {j* 
j^-ijt yjA ._ iljilt .oil oLT j? ~ <ij)U*J! oVL^^I • i/jjif <J4-".j 

\jLj_5AS JliX^ij 0\jjjLiJ,| ^y ii*-J ' o^"' fy^'j «l^»"Vl .plus* 

•4) - liTj u^l ^ •Sit oU'T'yi UJW- Ji i^JC) U_^Liuj <**L-Jl \±i'ja}j 

•'_ '" ' ■■■'•■■■•••: " ''• ';_ ''•". r\''«_ Y«, : oUjlJLH 

. , .. ,.■ * (^ ^ O j^i ^ 

♦ . ( A : g*.H 4J^ J*L) , T •i.i.o^iJ X j* 1 *' V 1 ^ ^' •i-^ "^ 

... , . TV* 
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*-l* <> _ oUJiM ^>Ail ^UU V T ^l <^i (>*i yJL>Uj 

'4-* o-UJl ^jau Jaaj Uio- * ^>UjT iSjJi jljiVl <_o- : jcLaJ.1 
J49 > • a*^:,, Sjj^ oUT jUioi' 10* ^c <• ^M'j^i 0j-Vv,j (H-^ 1 ^ 

•>iJji aiTji < ^^1 ijafa&j ^i ^ ij^«ai- of ^y of (^Mjt 

^1 Ij^C^fi LjAa, <cUf I ^*«J Jij , J*J|j, J„J|' ij^ jjixJ- y <«jU^ 

• «U'LJlU.ij £_U».VI <Xc\j3 (> >££)! jU*^' of £J*s«J Wu • <£U, 
i>0f SljUil Acals < e ^l_^t /JjU £^1 ^j& ljMMt \ ^f ^ 

C^J' ^O* - '^^ °J^I >* <>JhM i»>^aJl w»&^ ul «> <ij*)' Uj 

^>JiJt j^ .UU sikill yijVl AjaJi ^U'jl .J&^-l ob < ^'W^j 

l_4^A>. Jas->U ub t^jSLujJl L^Uai* ^ >w - ^aj J*J| ^ li_jiu^ 

,.a£j jLd! J*«Jlj Ojil (Jij Lji« fJ^yJ £>1 U» o^aIi ^ • V^iLuj 

' u^U' .J^IJ '.-J^-t^yj^) ] ***1 <> 4 J SjjsT J^l fclji? 

* <UU4 <ulisj ^jLa (.ikr l^Sisj -joo jt ^jI^ j! ot^**^.^ ^ 
•>^'U. x»^j j^jt sU- j\jJ\ ^c g_Mtvl ;> ^.>j "iSjUIl ^^aJl ^.Ij 
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°^J *** a,/"***. J~^b J=*^ <> iW «5il f^SJ o? I«i* 'A*; j_^ V 

: J^' 

V^°. h^j*. jl ->Js^l y**» l j*S" u *'> a - J 'H^ 1 ' £,**^d JjL "*i o? ^ SjaJiil 
,jrV ^J W 5 '- 1 — *Lt*i jt < jU-J-Vl £._?_/ ^ JjUs) j ^j^_ ^1 

<> J**Jlj *Li>Vb u^b v^lj <3_Jl _ ^jj*^- V - l^« (< A*zJ 

L_$J"}L£*£jJ OjO-{^\ J^JaJt ijIj*4 jJiU jj^UJ' V ^xll jlitdl ^o 

1 _>_ r *Jl jsljil £-£•»>• °'j^ V-^' *^^* *4.J'j^' u^b J-***;. i ^*f B ; ( V 

{j£ Lj-jiAJ' iol* oj-^i hjj ^-o-^ i'j'P "*J,I * ^'j* ^ OlSjtj l§il4i#fj 

jj — $j jf ,_jAj: jalk L^'^-J t^ JJ^' dZ'ty. iS^ *^ u*^' 

■j*>- <1*Ju*j o^Ljjj Loujc« .lL*Jlj oiL-a!l <JLc a**I_^I O" **« 

' A- _ VA »lj*^Cjl ( C£**"J 5$ C*J>j* liJj * CA**>13 

jj^lj JoJl < v ) ut^j5 ^? '( 1 ) 

^i SjJ-U utjJ-l (3?l-b- ,y <JU51 j^3Wl jU*i! ^jji ^1* 



j-W-t4 
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jl <US4^j J*»iiJ ,3-0 *£;ti (j^-^i ^^« 0_p- Mi ^,jl>u^J Uoj^-uf U>f 

fc jl_ r ^Vl 4^»J' ' ^'■A* si 'j ^oUj <3j-aL! a ^*^iJl 6^"j J^l °jM 

J — kbit ii**>- ^js-lj-aJl J I ojj*U)| i3^i>u' I4J.JU&L4U J oj^i'l ill 
^JJJ U-^jVl J'"^- 5 (j* LjaUJU Jai^ii' i)U*j < <wai-| Jjjfct-I jj •Lx1jJ > J| 

<__»1_j — ^1 ^y tj^Jd] yu^'i'j J^Vl c«*j U-Uc • ^_p-f *Lji! •j.o 
?ij> ly* <JU l Js- Uillo UJ& b tf-^J "Ukw j^U: ok»- ^J,yu ol.jJ-1 

<_jL_*i*fyij v^' £.b'^ i> *^>\JA\ ,J- c j*-^ ^ 15J* J' v 1 -"^ j' 

L_gj'i J>JU> j rj*>J V-^' V - A *'P' <j"° °J X ^ l?^""' -ilb-^J ' oL*2JU<aJlj 

\ &\J b/V LjJ'lcU*-'; IjjIj^I «^il U'Uu fl •ji'LVl aj.* ^ CaU*. 

Jyl-b- ^ UJjLo Jl J^l JiliJ' *> <t -L^ 'OlcUj>- ^i jl SjjjLu yjj'ti* 

^i* Jl ^Jly yjUa Jl lS **3 f \jt**2 ^J VI U>-jO J* us^"' V 
p jjJl !-U> ( _ f Xc o_^»li C**a*J <*«jJl O^^il oJj» ijl J*4-> ' «i-^> J^ 
(J JL<3 ^.vjJi ^.c UjO> o f V J>JaJl (jo J^ 5 " crt 1 , <*jbA j^* Uj!j JJ^Jl 0* 

jJaJl i3J»y U5" <5j_>! ciXil Jc aTjo-1 J*"V j^' » : Jj-% p^J ^- c <^i 
^a ^i JLJ3I »L«T * (*) J^ U5" j? « UUu ^jjj'j U^U-i ji-u;' 
^i V*"^. -^^ 'J^ qv^Uxa J^oXJlj J5"|_jill Jl _j£Jj_ _jJii ii*_)_AA.| 

uJl>Jl (ijX.^ Jl o-ijVl jloj,i ^l^c? oo»Jj j-MiJI ucL«iJ Jj&M 

• JU^VIj J-uJlj 

o^Jl c — « j-jllj ^UJ lx5j ^^irti- l^ljifj l^Lac! Jl c,*\j] 

Jv )i J^i |_jL,ij_ ,j! ^^a, ^j •jjJ.LujJi j^j]| •jVO .j^j- lj- .jjU^Ji 
o>L^ J^Jj ^^Ji ojj ,_,« < <UkaJ.I l^Lc? Jjii'j l^ijX) <j_^J| <*;all 

qj>«i«M ( »4a»X> c « jj^U Jia^ U^i ^'IjjUiflj ^j'ljaj oj-A*J« Vj*' 1 ' 

: Jja> o\j&\ a * ojj«*> ^*ic LT _^«Jlj J^"^ i^w>ljx» jt o\Jl olj 
VVV 
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K — ~> J* u^lj^'j ->J^I u^ j«Sj| u-UJU^I ^ ^J 

•j* oAjAc gjy? i^ji <AJU JT rJ «y _^ j^s j> . i^^^ ^^ 

bj 3y Ulj < jl^Jl J> iblc jUi' Ms jjaJ| v i^t c ^ S^SUl 
^ c a * ut^^-^'J ui^y 1 <->>•» c^- ^ -r**i^ ^.Jj 5 ' y**i W* 

£i I^JjLjj Ijli-o j^J oil ^° bU < « .oil Jj&! U » jl (( jlxv« I) » 
( a* um L\j <^J,jJiJl Jj>ai-lj oj^Jl "J.« p-*AjJ|j OjvJl >U ^ytbJ' oofij 

^J^axj J-a.i'U *V„/^I 15*^*' J A *J' ^^ ' W*" > ' 1 ;. J' ^^ ^J*^. U 10 -J' ^J 

• o^^iiU l^LJJj'j l^J jJli-1 j^ao' fj^ia ^'f UT fUiJVI^ Jjlaill 
_j/6 liUi < j>-T ^__jj ,j* JaJl ^Iji*^ U**j' iljjJ jb J5" P ^J ^ 

<^JiAxJ a i^J1 ^ *\ sjJl ^"Vlj j^JJl Jil*^. * tSj^Vl ^>=Jl 

t^U U^i jA^? 4-Ui.U.j iu^\ O^ 1 VJ^. ^'^ ^ V ^ ' *^^- 
• U)ja.£j \JsJ- fZJ.\ \i\ J\3ji\ JIxaJIj ^U-dl r j>«^l 0* S.-'^. ^ 
^Jl iJLJUJI! SiLib ^ (Jii* is^=- U^ <-^i J 5 " J 1 — ^ cl u 5 ^. 
uj_> >J.l * J_^>Vl ^i'bJ s| ^ i> '^ a1 ^' ^ ^'^ "°^ s U^-- 3 

fr \ j ■ i ll' '^J ^ J " i" a <1^1 JU (»5CJ| Jaj^JlA <J*?J\ ^ J\^\ 
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<UCM (y> wiU- Js. - oUjjj'VIj oli«»Uu*i|j OUuJJlj oU^'j^Jl' 

iulj^Jl oUv«Jl UiiJ^xJ ^Vl oLi^ o-auwj jT-SJl C>Liw» (jAo VI 

gijJisJU <v^*J »|JUJU ^UaUI 5J&I oJ^' * «ub cSJJ> J-4-b JU»-Vl 

•j;\53l 4W v-«. j — * >Uil IJ* JJ ' ^Uz^Jl Jib ^ <***■!■ 
r yi Jl J^l tJj***iJ *j**uJb ji>*^*^b >*"' ti**% ^i*" * <£jl ^ 

0^. tSj*'' "J' c ^b^ 0*° ' C-/H- 3 <L, A^ tS-^f' j'-^H j&j <tj '^' 

1 ^L„j i jTiJl oLi <iUi J) 3iLi.Vlj_ * CiJj'j <u wu i^»J tilJj £«j l^u 

^JawJl i)J] <jv iuy-^J! <iuJl CLU' j\jJi J^ Lit • ^U.1 Jjoil 
<^=J) j>c Jju V iC5 *i li^i ^sj <J_aU j*i 3j.-^> V^j'I vJj^i UjI * JaJl {j* 
^j£ j+m Uj't ^hms ♦ Uiij ojj" 4>-tjil *.**«M fLjlfif JaJ.y ^Jl SjoU.1 
C^^J « 2jJj£ » 4 aST ,jJV!j ' « JJjJjA «jf,j^ » Ljjt; <J.j^J) liUi' 

ib? ^I!l o^^-' °-J a *' liUUsi' J^ Uj^J Uijj>. o^jj tf A?BJ i Uilkus! Vt 
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>tr S^«j ^1 oUlj-J-l ^JaiiJl O-^'J £*>*n Jl £jj-dl at <S^h 
UlJw" ^j«J| <Sllc ot *i*Ji < \Ui-1j jU^aJl \\s-jj jrjlj^l oLUc 
Jlj-Ac jj> 4.JSI j}\ oj,S}\j fjvS^j jJl&dlj <TjJl ^Ui* olT • ijfij 

j»j 1 ji»*-L^/i «,JaX^uJ' V oW|_j_J-| oJji> c|a,c! ♦ ^awUaJl.9 flOiVl 

■<5ll <Jj-*-°J iA**!* (Jj% * <-wJjXilj J«Ajdl ^^ I* 5 ?* '**£*" J J^ ,Jua J W*J,J* 3 
t J| Olilj*>.j <u£\il Jlj>-?.J £,^*kj °^ J> " U - * ^** (**^ vv^iJ -A*^' 

(j.0 j£J UJb L«jjJ tJjt. ^i J? * « <u*«UJl i_*?aJl Ji"L U»'l » J^Li 

J> ' sUxj'VI v^-Ij «u«a£<u ^o-'.J W{' J l> fj-^, Vj **UJ-I (^ ^j>«j 

, o^kiJl *Ju^ 1;L*J| <;ijAc ^^ tSJJl JJ.JI oj£ V <JU*JVl <cUM 

rjjM ^rf <y ^ — ^'^ a*^ * <; 'j^ ^j^'j o^-y o^j'I <>' 

^'LxJVl zyti ,^1^-1 J- 1 *'! * fUiivij *-**a*M J^'b ,> c ^ i-"^ - 

^IJU - ^1 <>jU-aii1 j\i3\lb oU^JuiJl Jl o-U*i Ul-uwiVlj tijiJl 

• « -J.-.vT (Jji ,» <wuU^ui oj5 U.I 1 <U*iWmJI 

ujii'ii^j jr^u> oj*j! j>Vizi)j j>-uJij j,*mJ-)j "jui-tj ^J*'' t,'^y p^t 

^Ji JJIi_Jl g_l>>! ££<>*• ^ qUjlSJ.1 ^a**; <J"^»il J^- ^ y 5 c^a>j 

• <LvTj <1>.U <^ol>- jl> ^ pQ> J&> 
Oilalotl ,-S oIjO^^uJ' Jl *U»)J eA>jJlj 2^ cX '' c^* <j!_>w! U-iwsi 

1^3 ^ J f V^.J ^ «3^'VI v bT J <^ u ' °^J * , C^'J 



tvi 
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t »«.*••• Ul«>5 4£g<&£> *£js*«.«f$ $&$$ w£* «"»W<i *l-te! ***T il 
♦ oU**It fA&> U «u» ^« t^iA&l-j tjl^ii' ^AWf SjJj.C V 5 < ♦ ♦ . ♦ • 

jT Jii' j * ■Jb-ljJl «3il SjUcj ' "4'^J oTyJl ^bCs-u pl^xJVI o? 1/5I 

S_j_JiJlj ^-hi\j J*->Jl ^b^ ,j.« dj& uUiVl Jajljjj J^Vl o^j 

'-!*■ '^i^i <■>' t^* 5 f^ 0* P § j* 1 *"^ ^ ! ^*' ^ , "* U5 '^"' ' Zy^j 

p C«a$l J^j— oi> ^3 u^ Itf*" C& <$ ^ *k**> £f* A "^ ^i (^ 

*j' u^' u 4 '^ b-r*?" 1 'j-*** a^ 1 *—*i^t ' ui^i j*» <^J/w 

j? pfjof c**»f ♦ Lisa; ^d&w u*;'a>, ^f >> (<}*«»*%> V3 < ^ u&J9 «,/««> 

Ig/u f p*>j uiy <u)1 6' * <&' 1^,3 * o$qM>^$ VX;a «W»f p&S Jft> 

♦ i^ioi j>Vi ^^ ^uift>j ^ij j*"i j 9 </iau* ui j-uii 

/«.>t A ^ll <U)^iJ| ejL-ilA-l »,<*X*t» .CjUail>-l .oLS^U-il eJLa /*« /->? 

• H^lj oU-lj (»5Ci.! aJU« j^lt j^i'^Lu*^ ^pic JtUA-i 
■jjj J*j_P' <Jj*-] jl^i * J kj J . ^^i" 1 ^" t^ ^" u" 6 oVwVI J^o-^.j 

^J t A *iiaUJ|j *-??-Jj\\j <LiiuJ| CjUilaJt fU) jljiat ^*J ejt_^f 

J.;c>eJ]j yixJl o|j45 ^Ic -U*ju LjIj ^U Jl^aJ'l ^^ic 0*z*j V CilaiU 
^c^Jl j^jXaua Jl <t — ij^rh t£j!,j*^\ jj»-Ji> Mil gjUuA (j* oUMj«J'u 



vvv 
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&LidLutf I jl Salty | 

_r>"5M LI J 2; ■*» ^ d*****?. L^-« -b-lj c£*j\T u*» *^ c ^ 

^ «UjI* jI-UI l$Jt (_5jO - 4JL3,} oljiSj ujjiu wJAwuVl ^ji — \ 
^5-Ut *l li j Li" ^y *|JiAl1 ju^zJj «lUijJ| -wd 4JL3oJ! <JU,1 *L»JVl 

JjLOI ^jaJI <ii»^« *'^*k>= , , (jj"«aiU 'Ujf <£L^<jJ| (j,*>l J ^.LJI pJLu^Jl' 
oLi *4XLJ j»-T_j (j^>- ^-> <Ux Jwsaiij' aj 1 j>td\ tj^J^J <j* "ji* Jl 

(J-o'yi Ojlj-_>- ,_yj "A*J Igi! Li" 1 oL^Jjll oJjL {jA uf*?^, iS^ pLUl 

i^jj r vj^aJU <j u L11 <^J' J^ 3 c^- oLaJVt l"W> * s^js-^ 

♦" oU»j«Ji SJjL ,> ,yioi, L- ^ ^iii* 

/,.« fr j ■ i A£.JiL>tJ <A^2Xifl MjwJalftU ,jlJjUj| (>il*> u"^ 3 " "~ ^ 

^jj i)L*j « J~JI > JU1 <> Wij 3 dslj^l j 5 ^ «A*i - ° 
•JbUoJl. JjXju JtjijJl _;U» Uuj *^ lj*^ UL^ UU c L^xH 

• oL^VI J— *>.j (**il •***!, J 3 ? &sk •$ u^*i ^ *** 

Jliil ^i Oj^l •V--3-S *^ ] oLkS.jjJaJ.I u-a^. v^-Lai' _ "\ 

f ,jlS >^ J! c.UljJ-1 **Jj" Lol Jl& l_«r « ujL-^I al>. oL> 4j> 

VVA 
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jji SjLaJl _^jC 4i*j4JI tUi-Vb V»_j^.XlC*3| "jj> J^iyl ■ 9 .?*"J' : j^^*^' 
» I -Lilt IjUj ^Jje ^ri-Ju' cUo- u'jJ-'j O^'Vl ^s Ajw^Ij ^iil i^jujUJ'. 

< «__JJl JjU^J, If-iwJJ < ^Ab Vj j^, V lf«**| OUJIT (jA^xJ' il 

4_i}U> <^wl l$i! jiC ' ^jjai\ {ja ^1 0L0- u'i «U^L^t C*^Jj ojU. 

{jj» • JL«J (j* jiftj <UMjJ! 0"U> J-2* J-V-Jl tJ^I £*£** "-9^ 

jl \jt,»Uj j._s-l j_r*> ^ ' i-****i5l i^jL^iiJ (jjJiJl ojV>-i dUiT i_j_,*Jr 

j-i jt oolT V- VkJtf" J 5 ' t^H a^->^' ^ 4JUJtj <«JLsJ| 5j5Uf 

,Ju£> U ) _jijJl cJacf Uj'I I4JV ' U J_r^ u . <— **-«u *J J <J'jU|' A3 jW^Vl 

^a tilixi f ''^w-jjj ^'j^" rljjf V'^ oU'LJl pljj't J 1*5' dill i_i*«j- 
ol^-tJ-J jl J j^ai\ ,j^> C%>- * u^jV^ ^ U'-ZA^J u* <^>J ^ l$5'la~3 • 
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fU (j-a — i^U — ^J^l BjvJ& lo O^J (^fl.^Ajlj c lj4^J k^xJ|j U^J^^ 

IjL_J> o^sill jTT u^ 'iVi ' V#\jj*>j ljJl«j W-^;, ^jVl ^ 0U5UI 

ai jLxil J5"V UoUl J>L_i- j« ^j < elJif LiLajj UA — _i» o.>'tf" 
Jl—oi"" *U**Jlj JUT ^j>-j>ilj — •5j»-'^l '*••**' coUx-^lj oLJ-^. C**X«J' 

• <JLc iiwJ>li Uj.«j JjLiaJlj tUaxit-j JUiCJl L-fU VI 



VA- 
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Symbiosis 

Lichens oU*-Vi .» ^ 

J5" j»^a> _ Oj*AJ)j oLoU^ijCJl <*U^oj ^j^iJ) (Jjjtcdb (.^UJaJ) 

< yuj_ jj}\ jX\ \jjb ' \^c)hS\j OUiJl jLuas- Ajo £jjj ^x)l J^WL! 

0_jll| t|yvi»- J-Ui' IjJU^Jt "jJ £_tjjf J*.^" 5jJjJI oULI ^J'J^y* ^3 
iJUUl j._jw • <JJ.\ aJsa-j l-JWJI ^y. <i?U oLJa L^ulaii' <-*v—^ 
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^i tj^U^Jj L$.Juj ijksXj L$:u ,JJJuJ' z\jl i JjJ^\ J*UaJt oLUjo 

eL_J.ll ^ <jJU-j|L|' <_jU**Jt j*2j>- IJ^J' * <*>o-_^_Jl 4-oUJU J,>.|^>Jl 
i_Jl »JaJ| _j«j l^^Uj j1»>a*> '^^iJ! Uj*i -liiJ ^il! <Lbu_aJ| <iU~JJ| 

4^3 u ^;^> U-LiJ UlA^J UjJl»L_>J <*>'U- J,l J*-t_^-l '^J |"-lA)' * fljJii! 

«-jiiixJl oUXojc J..i^_c__j' JjLm ^ . U-jj • ^JA^d Uj^ ^-IaAJI i-j^^*- {f» 

J»L«A) o^^Tt A5j ^ijVl tSji" j-ijJl ^ ^J ol^l J^ £J^> 
<UJ!, jt 3jt>Ls" *bj*« oj^i>- «A>J Ui,yj <■_>■* J J*" ,y ' oU*J,l JjU^ 

j>u oli IjLj J^tj ^1 oUajJlj jjJJl jUutl .^CJI ^» ~ "I 

ij4>-f AU*; Ljil' ♦ oUUJi ( jL-vii>l ) lA» .j^Uli jJlCJc (^o-^ - 
.^^. jl^a_^VI ^^ o-" t^ x!,J ^ '^^\ oLiU^J S^^Jlj JUxiV! 

U-uc jaJt JU»X) -jii\ 6jW J-J** ^ y ' i^'"-* ''J 3 *^. 1 Jt^.' ^^ 
.UJl >_jLis5*t 5ju3a3I oLu'UCJl <^b^ j^l ^1^1 -u> - V 
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< y J u i l4**ii*j < J-o-dl ^XT*i ^j, ^3AV J1 .^^ Hf <> ^^r-? 
o u*w U tjUTj ' W*rV t^ 1 v 1 -**^ 1 W J*^ 1 ' <f br i£j*» 

Lc^ o^j <M <i>Jji v -y.ii; *iU3 £*.? ^' f W^i <y j*^, J-^' 

JCxj • tUJJ «JL. ^>j ^LazoiU JjU -lie JI J>*^ V y.~£>J! uV 
jUT ct ixi l^^ui ^ a J* 111 J^ Gj^' - t^^' °- s,j ' ^ -" °y«j^ ] 
)jjj>jj*}\ jAf ' loy^i <> V*-^. -^Jb^ \vjp-5* <3*#J J*^ 1 

j, J\tej yA**; 1 ij^'owir <;_,«•*! vi <;,3AMi ub-M-l oli 
OjjAJtl jiluj ^3jU^I jl-4' (^^ V-^ 1 •■ Af ^'J -b' c ^' c^ 1 
oiL-H ^ "Coecum" jj4n ^1 uj*j v^ 5 ' u ^ * i/ 1 ^ 1 
. f> *JJ| oitfl ^s f jam jl j*i~» j* U~i UA*i.j >>.> ^'LJ.1 

\ jtiij SU?- U^-uifl (jlSls "*^*" *iUJj 4*4^" C*Lm9 j j. "A4*) I iiUi W^* 1 , 

• old £u»j(j {;»} iJj^j oUiWl o-o iA« j-5l ViJI Lc <*;«.»;' j 

jaJI ^l&J y^' <jjT Duut 5vJ-| oUWl ijv JibCxJl jj^=. 

•J 4 t***l ^** ok*j'VI j.* J V^io-Cs-j 1$juU A^J.i l^> i*^?. O? f-J aX "*" u i 

VAV 
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i UL-o-t <*» Jil£d1 jUvAjj oijJlj <JL53|j ^ui! jj&u jJA of 

jjjkJl «d 4*ju^ jl <J Vu*» ^ytjJaJI ijU^'VI o! U^^ j\ < »UJ| ^^ 

J-.J-U Ijj/jjJ^ ) "^J ^■ u ^> J* ^ UJU" -jjlftJ c ^) ^jcjA 1 
iijAwJ L-$>1 * lju»" l*Ji- LJi)L>. l)153 iiUi Jjt'i jJ • !!? ( ,jiu>Vl 

lj^ LJlc IjjiaS lj**i- UX_->- UJl>- <>j«4i LT j^kJl jt ,^^Iait 

!!! L^-j 

_ : j;l U <j £.luJ>Vb 



v-\; 
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PARASITISM JM^ | 

LfcjT (J^ifl J*^" fVli fj4^-l IJ* (>» f U- JilaiJl r-iUa^sl JjJj 

• ^yii- jv- oli ojU^< <uLijIlj J**J-I ^ JJJJ' ^j^i liUj iwoj u^j*^' 

<tia E l'>- i&P J °Jj ; * t5 O'-to*^" ''"^J ejL*J--u uj-^J (JP^"' ^J"!^' "^ 

• oL^oVl ^Ijj! c*>«j' "^J-lj < "','}-'•-='_)'> 

<oLdl ^ic oLUl Jil*i' \a-jJ>j I*^i5"ij Jikdl oVl*- j4*^i {j* 

: ,JI tCUJazI.1 oU'L-lJI t_oi^jJ'_j 

jikJi <ar _ v jikJi usi; _ > 

«Viscuin Albus or mistle toe or Oranthaceae» 
m — >j\ a**>- ^ <Jj.x*J,Ij ojU-1 (ji>Ll! ^ jJasxj'j oU'UJl ^ j-xc 

<>J|jJl (_ji l^^^AssJ o v )_j4*«i! J-U^aJl jlsOT Jikdt <Mas'UJl ob'UJl ,^0 
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jlji^Vl sajj-i Ujj^jj ojk~&* A^ai- JjJi olj^ji 0\ J3 ] 

J 'berries" v UicVl y- UjUj . aj> I* ^uj yo. l*_^a« 

Viscum = ^ = jo ) ^ JlLi WjU 6t VI u>Ul .L^ 

>- 5li *i JJ^I <jj.~2lA3' • JjJaS) J* j& <i\Xa k^jj JJJJU Ja^ 

\^U (j-al^XJ tj^^Al-l <**jl J I J^' l Ji>- JjIkJI <U^*Jt tij&Jw' oLa*o 

■4 — tjjJsjti] jljil <0iL_uJl ^ ai-U-su ^JJl ^pii-l) <OiJ| Igiljjf ■Uikxll 
• Ujjjijj UjLjj ^*J^*jj IjaLu*-! l^ ^i-i ^1 

♦ A^yJky^i] J-iiaJl <*cj1 6^>J l$>-5lo!j 1$jUj 
iL»X>»« 4JL>»li ,_5JJl Jj-msJI 6.J& o^^cj » <JjU* Ja-wij oil JjUJI 

• Lji!iL-uj «0 jdl j* o^" fUajJI ^yi ^jiulJ-! J-^iAJI i_*>-lws 6? O^joJ 

oUj" ^,4 tyu^-l ( J iW.1 ) *uax**J,| o' ib-k' uf tiUiT Uijw 

• l«J U-Lb j.»aJ| oUi 6tf~j jUill cATT ^1 jjJJl *iLtf j* i^m 

< Ij^Jil^ I4L0 4*-LJ ^jVlj J-'-^ i5^' JjUU J--AXJ' ( j^) ^JjjJI 

• jJUsJ! pa*> ^ «l^acfj i/Jjj f\)aej ^j fi- Jl <*Xzj J^UtJ Sj-Ujj 

*i*il* l*^>- Ltp'lj l^^isxJ ( <U'U>- j\ ) l^J'liUu- Jaill^" ( lUxc jl' ) 
, ji^fl \ijajj 0L0- *-a L^ ^T ijljoj jl «U»- ^-ojU*)' Vj • «LJ-^. 

a>.f 6j^J cJLjsuli J-usjJ 6f ^ *ul >»f ^ * j-^=il e"^-j>« <*Ul 



KK\ 




TAV 
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V^Vl jS'lj J\D\ jS*tj ULmJI J^^aii jl ysfcuJl /y, aM J 

<J}L» ,j* l^lT 2^="' ( o^'YI iS\ ) <«Uacj <***». ^Uafitj <oj <oi- 
j.e oUJWl jif\ y> olwVI ot ilj-ulj , L,jj <oa1 jJ" c>%^> j*s. u4*Jl 

a.xA^'IJ ^JjL| ZhA v^A-t»- ut*«^>- a^« 

NY : V^ 1 < tej&t. fi® °M$ *^' 

o_j5o oi ojXJl ol 1 /*- ^ Litis' j sULu" oL>LCIl' ^iTL _,j4.f <>1 
^_JoJ Uiki' U_^iT?j J^AU \S\ijCj |j5Li U_ytfTj l«*iiy U^iTf- 

J«W1 iur-ou'uii!- 

3% Ja jViT ^yij j*oa J* < 9Jj*ll <Ulajdl oU'UJl j^S\ {j& 

J^sUJ.1 {y> j**f jiJjC ^jJx Jilo <U'Y iJjJLjJt OLj ^LcljjJl JLJ|i 
<ol^s:JI ojLuuJ- L-^w» t-zJ^lj **^<jJ|j JaUiaJlj JjiJlf <LcljjJI 

^LA^ij,>- Ul'jjT !iUl>- tj^jV c^-" ti>* j-s^M t?_>*J c'-^ 1 ^- ;, '^' 
oVT ^JLc JjXs«i' IjU? oj5CJ ^c-JLUJl l^i ^ Mji^Ji ; LJU-I jUjVl 
♦ ol_^.^< ^.c ^ Jb_y o-U. Sj.ki-1 l^ij^so Jifl^ti' UftJ T l.*T [&>„JJ 

^k^. U ^T • *\jj\j Sjl>tj V^ 1 c^ v,J tUir ^> Vl °^' vl 

tA,V. 
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JJj 6 \ £\j*JS}\ Jj^k j^ <UJ*ji iljM ^Uaj. o? j* <i*c c MiJ) 

JJUI pIJLc. <> _^TVI »jJ-l Jiiiw-I US oj5o ^^UikJl oV JU-I oV^J.1 
jl 5; | y> JlfJic j-lUJI ^Aiwo l» "bUj ' ojVJj °M'S\ vlaiw/tj 

. i^J-t ^^LJiJl ,y> <jyJ! iUulj «JUJl J^wsUJ.1 

UlU. jtjj*. yoJJ <_jcjj oV-o.;,jjV UjVjil Jl cJUaxJVb (3t^-VI 
j.'UJl ^ «U0Jlj u-w.Ai-1 <jsjL .jLiWl ,y »^U V-^ 1 V^ J-^" 

♦ «Uv«L«Vl <0'1>-Ui>-I ^ JjLJI f „>>=?, U» 

jjUJl j»Aw i)_jJl^l «,;•*> c***o-f i_ iS : tw^Lif <JLaJ of **> V 
jjij' JjLJi o|jij> ol l_jJU * i!*! o!ji*-JXs t oJji^« Jji *^'j-w«_3 
\xJ>£i\ lit UjV LjUJj ^)j*- 4/"^ l>A* o& < <*i 'ji?** *Sy^~«-^ "^ 

!ju» » o^; *£»»»' ot ^J< C **>«£ c?-*Jl j*Vl' — <I 'I'^l'j (j-»jijii j-uU 
^'U^jDl jtyVl jT L^y lit ^ • ^U- i-u« « *UJl ^ ^1^1 
i^jLJCs ATj?«j' oj^jtj U^*-a£ IjLj>- (j'j^ 5 "^ Oj ^"^iJ ^''a?" "-^j*?. 

1 jjfc J <*5^J-I U! • jJ,JiiJl j«il i*^*'' (jP^I Uailjf i^wjUa JjL-u^ 

l^ijaj V Uili <*Silj j"jO|j •U^-^JU <(Laj JLc ^ itji^Jtj J^l 

jU? b aj^ ^ i-^U), <b'V i)_jJL«Jl oj^J, j^iUll ol k-Ls ♦ <>-**!] 

J.^iki^ j* _ oil — o-As-J i5_>5W^ O""^ ' (*^-^_^'j ^UkJ^j J_ji!l 
, pUJI ^U ^^ <J oU" b) • W*ic j^JuaU <iUif oL-JVI ^j ^fcic 
<>Jj < i)j3l — jJlj j^uJ'VI i>; ^ ( syfll ) '\jti)j oly^VI ^Vcj 
Ai-lj 4,^1'jJl <Ja*->U,lj ^b VI <^CjLsv» Jc <_*UiJl oU-j'VI' 



TA'V 
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Lgj'lj^a'i'j Uj.cI'j.5 i)jJj_<j < l^jJ 3JU- J& u-^t^. <j' ^ Ci* 5 ' (^' 

ojli-us.} <OJ£U,xJ. CjIiJ-msIIj i3j__y5JI oJjb (jv^J' VI a-JjuJI u-""J-9 ' *L_JiVt 

* (jv ^Jl' • j* *** l/^-^'j u*->^Jl 

^mW^i < 1 ** 5 ! **«i fi ' 6UJV1 ,3i> < CjT/M fsA fi * o* 5 " y ) 

^jvu» ^3 .fa *J5h Cli^-Jl »/>»*3ii < <i1 j*M 4/ '^ ^' ' 05JJ5 

^Uc? jl p$X£. "£i\ Jjj»j < ojjiWl' p* *»\>Jj <3ili «Vt> u^JSlI 
*g**ij? l^oUJ ^»j5 u>j5*" C*>L«»'i j*» IgjJ g.> ■; J*oif LJ-U! SlJ-1 01A* ^ 

\\V : ob~* JT 
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O^ — -o oUjiiJl yic <Uki' ^ji iljJl^Jl <UJU' j^Jl oU'LJl 'jjj 
Oj*t>lb *-_j ui_^) j.i^j <-Jl_ji^uVI (jiLUl ^j _rvi.XIj (^-Ul I) \_Ji| Jt 

• "llaUIl <s***J)!\j eUilci/l J_j^^j ^J VI < <L-L/UaJl oLi'Lu-U Sja^s 

Uj < jlsiJl -^j-* 5 " ^*ii" jlxi' ( <^ > - < u_uXI oj«Lj> <0'UL^wj oLuJl ijljji 

UJ.«J • >.^ Vo \j&Jas «J.o vl*^ JLJl jjj ojO>j jS\ liiloj il ji'liCxJl 
°V i> jr./^' - 'VjjVI 'ij*j ^j - 2y0 Jcij J^>.T o? u^j j^ 1 

• J.1 ssxll C^J.1 c liii) ^Js. u-iUsJ ^,-aJ oLj _jaj jkiJl ^lc Ukij 

• <J«J»| fi! V * c*^-U *j**>j ii*^>- J^a (JuJ-l j l ^*J-l • ^i^* U jiT I U Vl 

/>4_J v_jLuv>^> J^jjJaJU ( pLwviJl (JLa.i»-lj wi*-«aj! ([jX ifi ) J ,u " *_*JliJ| 

^o oULiUt oJii' liUaJ « o_^*J <».Uto-l £.ju£Jj Jlfc^V! (_,!£ <J'jJi 

yi&Ji vi u^,j.i (O ^ u*ji j*% v j.Uu UjiUi f.jjijfljjb of ur 

(j^ljC^I Jj — jJ» C*9J ^^-1 O^ij* i*****" t5^ oULflJaJ! J»U Juti ^Zs- 
tiUa>s)' c^-vil 6jtf~ p *U' !Ai < .iji o _j^Xa i_i!f ci' J* 11 , ( tS**"'j o-tc^Jl ). 

• ,«*>- <— aJ»^i (jJj L,jjli- 

\$&>\3 1 cmJ-\ %js <x&&\ jjj owW^ t^S'i <sy<«*>. y JS ) 

^ • • : S4JU.I ( ^r^adUUT ^JUI uU^! J 5 ! b «u» 

jyj£l\ u*j>Jj M~Ji oW'Ol'J yvJJl ol'-AjS— 1» oj5i' ■ (ijixJl ■> 

4-lftj ifei -Ui*J ^V1 ^ j*» Jy lil^ « ^Ua^l jj| ^j, <Ul§' 
il^WI! ,>c ^il^ 4^53 , o^53tj ^^.^J! U^jifj J-^W.1 oU'U 
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ol^vAo o^j^/1 ^ Lj-^i)' ojaJl c*.sii' jl oUiVI <U.*c Uji' ♦ iJiU.1 
^^ oli ^l_^t ^j^J ^j*- «^l *'U o*~«V lili « iiyb 

£_\^.Ji'j «UJJlj c^AiJb J,,^jJ L^i ^jixi'j JoL-Jl 4a^j| Ji^J 

jjp _oi>- J,l fUAJI J_j>»J ^Xil J^wjUJjI Oj^.*>- Lj^i jjAJJ E !-liJl OJ^>M 
Jja- l^&Lii' .itajJJ <Cjy _j*j lilLb ^^all J.; j> • y^LaisiU Jjls 

^!.'"V ^J ^Uli l^.xi>-l ^i 3*^' ^J '^jt^-i *j^*^° JJ^'j ' <Jj^' 

<jJLJ! ojjjjj iJ_jjiU-| {j& «u UjJlJ "Ubii JjL-»j 'j-^ «L»JUJl jiCxjl 
uA>=iJ'j <■ ojjJ-I <oljj y-_jk-m> (JL-axJVI J! <<u5*jJl Jj.«U-! jjUj J^J 

OU'U Jfii' otJ'U ( i ) 

^|_jj| As-? jjs. 5li* oo^xi ^.Ul Jj'UJl (j^iSjJl ol^iJl • JJi olJ 

*|4 iJl LgXo (j-aZo.^5 < 4 J ^' ^Jj^' lJ' Lfril^l -As-U ijU*j ^1 JaAll 

Ji« j*rVl oUJI Jib Jl iij>-Vl OljisVl -UJ - U^-J JJUiil l S_j^i«Jl 

L^J <L>ca^jII Jl, ^J_j>uJ'j l$li.«jj l^o-^ja^j'j 4f~"\ jiai.il l; # 5^>- V**'^' o>>-Vl 
,Jj"V OJW1 <5>l_c <1jLj ujj^-l *^^ c o^ <Jua^-I 



nr 
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i\jA jJi$~) «»VcL«x«J IfU jji>ij_j 4_*JAjm b-Malj fU -Ai-u J^J < *^" <J - ! f"' 

* Jikdl jj-asU JjUai/s |J^j j^i <)^^<ac 

tU.?-1 jl *ojil ( _^,'FsJ'j C-i-it <y> ^ji-1 Jl'-/*""^ UjIj Vita _>-j-£kJ' *4^1 



• ( YaV "iAJU-s ^ aj_j wdl jJai'l ) «0 (jjsli-l jkiJI <Ui -A>-_j^ V 

j® Loj^ 4^^J| oj-Jsd-[> (j.i>Jjt fj^^f ■ J J'Aic Ojj^l 4>-1*»b> " iP~J 

<urt £>"» c oj-isoi j»jVl ?&«£££ c l« tio*«!l ^» JjH dSsI (jf J> *,}{ ) 

IV : fjj-l ( ^^*»^ <»jLJal 

^j^.^ V uj • <i5^/l UiU-1 J^-b ^s l4*«ii »,.msu ^i ^ ^L^^^iJU 

^zi) oliiU- tj^AA) jma^u^ LjJIj 4.iiJ.j jww V j*>-«Jt OJ 't^i l-i* 

t \jS>J^,^i • »i y <UVlj « "^ _>-^V' {^"J.. J v *»« a "l ' **-^>= c <CuJ)J 



TIT 
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U — **f J-y^ Ull oli'U ^c JLaI\ Jik>" U^ ^Jt l^_,^ ^Jt 

«LJ-I cA_^j'|jJ-I 4 >*w'l jji Jc Jail I £_ljt (jiuo ^Jj^i' V 

jiVI u ^l^ u^".J e>*~°Vl j-o Uj jJJ-I Ui*j"j £_1jaJU : oL->'VI> 

jjiilLT <^x^h ol>ali J>1>- ^ <Uflc jyk> n U Jail I H_jit /jjsj 

* Ci-^ 1 - 3 cr'-J^^ 5 ' <scUu» ^Utxi jf ciL*jj*Jt^ 
oUlj^> (Jfi? oU'U ( J6 ) 

^Xs- j^.j u"= , _/' 1 J' *jh ^" (5*^ iMj Uwtjisl ^o^J, V — oULiJl 
^ fj^"' W^ ^"^ V (j- - 1 j** I oVU- iJLue. ^53 • JjJis u-ijli -AiuS! jfj 

•X^y^a}\ <xXaju oU_J| A-^iic! ^i /o\y\ kJl£s)\j (j-a^sJJtxJI _ \ 

,j.-s2£>iu \ . Ill0 ,i * OuJul \iX£> A.fiJSzi ajjjj~\ a $iu * /j.-i.k-q OLu Vfys^i jUSbJ 

• <(J t|43j <Lot*i> \40uiJ aJAaj' ^1 <s\..JsV^ oJ'ISjj <5>cJiix> 

iljlU S>SiJ| <-JUJ| J» \jsS ot>Xi| 4ITT cAi'l ^Jl lS^' 

cl — Jut] •JLsoj j^ic ^iUaMJ S^^jjii t^aXi) Jl ^J>5^Jl U^*>,J ' "^ 

•u^j { A <Uj i3 j>ti)j u^^. ^•^^'^ '3^*" , ^-».>, p - "-** oU-Jl ju j W^ 



ns 
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£jLvJ)j Ji«Jl <Jjj*>, oi^l oUli'l jU> ijtj jJ-Jcj- _y«l li* ul wiL£ v 

a-XskJ t£»Ul J* VI ' 0"U>-jJl "Uaa^jJI CwtJ L^iXJJ < Lie <o!_)l (j^SawZJ ■ 
^ Ciw^Jj «UxU)| <UxJ| ^ 0~vu-J "Ojlll <LL,<jjjJ| (jt i)j-L> u? L-Jx- 

v&J <aaJLL| <1cUJ| ^ °-4,j* *Ux ^J*-J ^ Cpl "M V * «»*£ J^ <t ^ JL '' 
— Cotjl U. <AA9afl <L^u_jJ| J-*>^' fj^S ^® Jj _ •tL-uujJl jU>cJ' ^Xjl 
• l^CJUaj tjL^uVI t-**^*^ <Ul |»^^A«J ^'iljlj (jJULj i'jJj' ("J^flfl J* liUj 

jys <U »-!>l!l JL^-^I ^jJj ' ''^t^'JJ ^J ) „J'^' 'LacVlj olj**iJl' 

^l >=j I jjJj j»li jj» Mi <JUu) ^jL-^so ^ l yjisi\ oLdl j! 

<U! JlS) <j\ "-U^Jt'j liail (>J ' ^J*^ i-^* 1 ' ■>* Vj ^b^ jt J& J* Vj> 
^d| oj^l] Jl U^ - til Lit dUi • fUJl ojIjIj ^J^ 1 v^'V 1 -^ 

o^ljV uU*a*i l^JS" Sj^aJ-lj oUJl ijt; !■** J 5 ' cS^, Vl * W^ 
(ji/U ' "l-iiJlj oUJlj ojil jjiU. 6b ' L^lk VI jICLj v U-Lc 
«a>-_j o^'VI jZi Uj) • oUjKJ.1 jUiilj jjJLi ^ o-uxJ tUJij 
' 'iJj** 5, V oji! a^ <U.«>- U« jjlil oU>- J| Lto. U_j_y «u (jV L«-J' 
^>^l oWlfll ^ sU-lj ojli ^ ^1^1 j^ jju* ol ^ '-W 

^ <Jjl »«o ^3 A^h.! oWWl <1 ; ^.Xj juji* oLw>'VI ' <U$> UT 

li^bl V ^ ^jJjJb fl>il I -a* * tijz*j <-=l^ ,> «j*i J,c Ujlj^-T 

1^^' (jL-^'MJ <l«l i-u*>J * (ij^XIl Jja-jil ^i- W^ ^ t>»UJ-l tj jJt^ 

<i — «*-Jb <<Xl-lj ^b »^bVb j^'.^b JJiiW o^UaJI olj^ -y, 
^ ,Jj«, o? (>'^ u^-.'J ' ^t ^^~ ^J^i <iUJ J^- ,>j < W^ 

l! 1 ? \^j|i -jj. VI S-sU^-Jl; Ojjo_ 
Jl <^.*o!L> <iUU Ja^-j t^yXl oU«Jl oJ,* ^ uL^JiU pj U Jl 



.VA* 
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• ;> <p.i-l ^ji "U^l Uj l>_) <U*kiJ ^Ja^J jc^J o.il Jl tjJa*-\ {}*>• ^ o_>aJIj 
'4^»-j «U ^.L^i <!\._oi"_j <uil olius iljjj VI jA_lJ| la*, ^afil U <!| 

o^^W.1 ^ ojSJuj <Z^\jij <J'4jt>U«ji J>U- Ja <& oL*JVl <ij>v» 

J^Cij « <JU-I u^-^">, •*&&' obVI < <U,lc <U-G'j <Ul JiUJl jjiiJ' ^^ilj 
,_j\j ^o _^ < JUu «UJ <jl l^JU- <ii j^*-^, O? lj^c SjUJiJl «.X* ol^'Vl 
l-A. jj (jj &J ' O^^JIj (J-^l <^ c 1 JiVj o4»-J O.J& W^" ^Isj^Stll 

Jx |ju>l.ji ^gt _ <l'jji_j ^j^j <<^ <JI«a>-j_j oj^l Sji>j ^Xc lJje.Li 

•h £oLg.*£j|_j (Jji-1 ,^c j^jjCUI j • ,^-»»-jj| <iii>- |a5C* * <Ujs I^^jwi ,jJ-l 

* A«jdl jL.X>-lj (_^^uXJl jUz>.Ij djfj Uj'Ij «"b-_j Jj-kJl) o<A'' V 

:i _ \ : u*>-JI 

J_ji*A« U« _#2& tiUi «.«j c oj53l ^-oJ' ^*Jl oli ( Sfl» o^^* ^j1 
-iUJi! _ :A$>-j Uai. _ Ig^^j < ^Ui VI jjLao V ^l 1 <sIjxJ\j l^ic 



m 
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* ptLi! jT ^J*- ,_}**> i_aJU" >c i^Lj C*-^" ui <iU«y JaIxII oliLwis ■ 
u'V. oT J*t Jc a^ijl ^j^« £jJJ <old*lj -CU-J a.~f*5' WVj <w> 

ob < VUJi J^-Hb <;v_jL. | V o^lj oi-di V -sji ts«y» j-**J' j>- 



nv 
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: c»s»ji» oy. <S'-Ac <U'l> Jikjl Laij^ oljJ-lj oLJl ^U ^i 

^oX»jjJ (jL..u.)Vl *jVc j^I • w.*.o]J j-^ijj uU<3ii _>>-Vlj »i.X^J Lo^ia •Aa~\j 

">Ul» U'!&C>-I i_iU»«> jvajlj £«J1 (**»- (}^3 " • * y> 1<J" JAkzJl i_i>j*i' 

• o\j r J-\j oUJl oU-Ua>-I ,j* <0'U-Ux»-l oitaM _ \ 
yx^\j flA— iJI Jt VI j^I jrUxM V l)I ja^Ij ol—uJl ^U J* 

•LxsU- <JhJaj <!j , S.iJp*o 4^4»u«l> <U**o *U-^J jj.*^ >*J ( ( t^jtil j! ■) 

, £\j-J l^ajji o^UAs ^a^J ^J•''»^^•' , ' -^ JjJa£*AJ o! Jj 1 qyw *4Jj J*£ j! 

. |_£_4^~u.« J)J^J <)L-*A> <"-v»J F\J*Jl j'w A-ia^J' ,_y*J ' ^Wj^Ilj JJUJl 

, ^JbcJi Jl rUs^j ' ^.J^b ^.^>^ a^^l J 1 2.^'.'. ^-^ J' <iLiVU 

,ol <>j> <U OaIM -13 f>b U ejUxll CilJUJl £« <a*%\ ^Ujl-U Jlj> 

. 0* ^i^J>^ \^** '^t^J ^ iJ ^ o"\ <j.p ^^t^' u*° *^*"i ^J* u"2*i 
Coif J- < LH-U ULuj'I 1 jt ^*I» J' ^y*- ulf "I'J— " ' *S^I «W*uJb <i>- 

.JL-J4JI c lku^J Jjs*s> u? V! ^ i>~ *J^I ' *V^ W** ^"W-l^-l 
VI »iU j« ) : <J Jo* ^l a 3 ' oV ^ i ^ vU? ^ ! C 1 ^. ^'^ sl ^ lA), J 

. Jl -WJj O.AA L.4J 0j4>- V ^1 <i'L-J<JJaj'.3 4j'UJa^ ,y «UXJj 

, ^ii« U\Ji < Oji-»J f W^fb 4a>Jt» J**b <U«<Jli V^^' u>* ^j^^ 1 
♦ U : olj-c JT ( uti» ,>*> eJic <0»j « U4« Sl^l 
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* C*^- 3 t^.'.J t**^ ^ J* J' 

< VL>-j U=-j l>^ U>%j (j.ij'Vl <=?-j >*J c IJ r Vl o 3 " ^ B '- 5 ' ^ ^ fU^>- 
ojtjsxl! (J<b*ilj < \j~S '%J>ij U_jc (j-*>-jj! 'jvo (yiUji r *L*JJ ojUxj 

* <?Ua.cj <i'Uij (Jaj .^.LJl 

< L-u&j U)_/i oiU*^l ul5" a^i lil «UU o^>VI j-j**i ^-* <j.« 

* ^jiJlj _^iaj1 Ju jt < *UJlj ^"^l <J>v jf ' j-&U-s>V!j jl^siVI u<j j? 
' M^j 5 ?*^ p^i^ j^ \s*j** p-iT'^J (^Ukzll vJUaxT! 4,^*! ,i)j*u Ui~ 

' ui^'^ £»lj-«SJl ^ i/JjA*Jl fj-fr* u^*? ****** •>* l«i*j ' ui**^^-lj 
»A«Ju <0iL_»- ^j jJ-U <U ii*j.« (j^ij SUM Ji> I jjj JUia-VU 4>-l> 

• \ V ■ 01 j>J.| ( ♦ ♦ ♦ tftAft't dXil J*c *S«j5"f ,jt ♦ ♦ ♦ ) 

jl J III j\ 'ij\jji\ jt i3j*JIj ^^*ll j! 0*^4-1 j' ojJUli a«J 
•iliij Oj> \S J^iftJl Oj^J j^UaJlj (jlijlj _/xll jUi'l jl ^i^jil 
o-* >^" ^ < U«— ^ijJl aJI^^Ij 4^!UJ.zJ| camoSj oljcVlj obL-aJl 

• o_ r rf»lj«ll 3jjwJl ol*o.iyJ.I 

' ol^AbJl 0J4J IjUT Ulli ' J ^,^j^j <aJ'I^J|j "Uilj^J-l oUA^AkJU 



Y^^ 
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- 0U0VI JjK^ JJ> U ok»«j <|UII ^^J" _ SiLw. jt Sjljl <) 

J^UxJl ^j V! : <*iUj 3*U <AJij 0j JL1j ^J.\ oL^ ^- 0j jC, 
JU^-'VI ,-jUi'j -u^ojdl j« L^^c gx^> Uj L'jXH oljjjjlj ujl>Jb 

J^»o <j'i ijj*i ui "UXfi ol* "S^"^ 9 ^*» ^ oLwl a*"*, l»-u>- 

L^U,;' liUi uW <-jIJ.C J? u^J* j! _r^ W- **U^>T tils < l^jlj^J Jit 

<jx .I^iwji o* - J3Lc JjA^J" _ «uin ob < J**? j? «L-«f <jf J! <f 
*JJ^,'.-J ' ^-' ->'j&' ^UiJ' <*ic y*-j <kl£ tili <JUjj. ob i_*a*J| 

Ji "Ua^JaJI <lyJl Jt ulWVI J_?>0 j! — (jil — Jjto (jt ys>^, 

( j*i$" ■'js 5ft*>5 a%»^>i C***»u5" L-**5 «Uwm £ja a^L^i U^j ) 

• V- : ^j^t 

<" tiytfj!. (*SW j.jrtf! ylW} uj^> ^JiVl <j»JU!f ^ (^.^J ) 

• Y\ : S^^Jl 

villi Zji <JJi jl jj.iMi.jJi ^j^^i "— '^■^ ai „ J- J***i cr"^" "^' '^* li^ 
V^^wj UO.JJI ou'lj^.>- Ca^a^^I Jl *U .>- t-^M^^s] J* J*»*** ii^JA3 J ^ ^a^^IJ 

jJ"Ji Z\ J i_3j «JJ 4j t->jJA>a ^JJt JwJlaJl s-^J 4S <)V « U Jj-»a) 

<Sjju' JjU^J jjJ&dl J^^o-j. <Lji>cjJlj *X«J| Tt^-aT J — <J' _ »JUJO^j_9 

• <ojij£ i^o^j'j tjli/t Jwl^4Jj <U iii4>- l« jw)!j ' ty..Jd\ "^ j^>'j 
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^i! <> ut-JVI v**^i ^ a-**! <^ J*5°i a immunity <cUll » 
\$j»^> <if 4,1*^,? ♦ ♦ ♦ ) : .AjJkxJlj *u> M .z})j d\J,\ 4j\fj t IjuT \jj- 
»#f ^ JU» 4151/3 '• efii j>2> y>J ^^» Sj*sw' (jll j5***J < $&J& y*^ ^a** 1 

• YM : ojiiJ! ( &$<$&> it 

4j| • i$j>-\ oj~fl l*>>- <*^£ •i_jju.--'j Lj-**-^, 0' **-°j-^ M-v* A*Xj'I' ■>*' 

(<l) IgJlc 4ftJU U^-o'VI jL-.m9 tUjJVlj oUjWI eJjt> j£> JaU'jV^J 

♦ (f) lwl/2 «L>- l^U j£3j <U Oj£>. "AS J (t) 4&U lf*« ip)j* 

• ^d^j JU ^* <d!l «U*j U_j •O'^kij. 

■LjUaJVI 4iUJ (jJ^i-li "JujaaII JiJaxll kjj^j' tj\ / ■ - ; . U' . ' ,<.»i' ^*>-T j^jkj 

J*"i j^J e^'j ^JL**U ^Wl i_v*>J {jAj < J-MW ^ J-»*Jl J* 0J-UJl' 

• IfiiJ&jj V41U) (3<^> (^jJt V4<tJ>j« ^ji maJv aJJ ^«*> ij'kcl ^jv«j 
*-«3l»j; JjZ*** <»t VI < olj^-lj oLaJI ,>« oUJLikJli" I-Lb ^i jlwVlj 

J*>- yufclji! oJ — JJ _y«»ij » ^'V.J ^cj jl**>-l ^ij*"J l ^* c V^-5 "^^ 



ii^iU V Jow *J>-*»- <!^"j Js^jll JsLjjVI J« J-A> JlJJl j oUJIj qyJl yjjj>- (V) 
iUj Jjj Jac Ji« jiT! jl ifibJl iJjjJ-f ^> ijlij^- l^i JiJj ujvlT ^Llf kiUATj 

• Joj'j jUj -ucj aejj a+bj 
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* 0) <*k 

<**.J> ^a,«j <-^a> j,aj> iljj,^ oi oUJVI oU)>Uw» Jjf <y 

^JjL^j ,j«o Lj*ajiU,> Uj IjX*:*^ j! J,*S ^Jj'^l CA "^ic 1.^9-j >i5Ql A»j*> 
"^ a i»^. ^ a J**" <i c -r^ ^^ £*J ^jj-^l J**l 6U < S jJjtflj SjiiJl 

£:*aj j V$U>sJj < « ^L&jl' "Vl/VI » jy» <U «UjaJ,I jU.xi-Vl \j>- 
>-** AS i <lj "' * °,>^ (*"*J *UujU ^Xkj J-fi^l cr" a ,a ^ ,! ' ; ^. ^ V^i W^*»- J* 

Jl* tSj>*-f '^^f J3~ liUUji l_A*ljJ jUX»-VI \j>- <)Uf y^Ufl * L4JLC 

1J* - O -0 (3^*A'. <J' — "J- 1 ' ~ JjUII oL^'VI v^"'-5 u-" * ^J^o^w o-i^-l 
O'^jV* 1 . ^Jjtf. p' L- «^5 jIja!) iWlj jU.x>-V! ^c c^U-i Cfij <>U l Vl 

• VI : v l>ty 

(J**" dr* a"^ 1 "' 1 y O^f til * <UiJU- "j,<i jJitj Jlc! </l ^cA^ o\ oj)X>«.Xi 
^aijl *.^.«Jl oj-lij *U ^-« ai.LJi eJ^Aiij f^Jb jl_>^l iWlj 'VU'i/l 
<)U.Jj ( <?'&Jl Is^tyl <U-JI oUTj ^IjviJlj oVlv-^l ) <U c Ji U 






i«Y 
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•^j*), V y*J u^^ 1 «>» 5 ^a^ t5A*^» <> V_>«»- UjJLfe _,.^_ vi 

!! 1 » L? J.I <> •j.^jnII Jjv,^ v^/ j ^4-1 ^j^ij jj.|j Jjj) 

'W;j=>-J U-^JLjCU-I »L«U Liji (iU-J -j,a 'V>$>- lojib j-Ao VI 

y>j SjUaII ( j 4 ^ i -^ \/^>- Ujik ^.z,. VI • !! i. «bA>. Ij^, ^,Jj>.j 

./jjOJl uUAkil ^ <jj& jt ' cSU'Vlj ywJCjl ^J f l>lj J}U-| oy; V 

!! S? j»*Aiwil (j^lk^SJli 6jj'3>, V jl o>w^j 

J^W- _^*J f*U>Jlj .J^j-AxlJ JA*^S> ^ Vj^j. U^yJLIi, ^^ VI 
,,jb _yS»_J < i^-^ o^" ol' J <i*?*i J"*^ 9 J*^ ' ^^ "^><J^~ \*J& UJ& cbl 

jx Jiki> <u? ^! _ Jj'lc >i ijUU U^.^. tf" o>~ 5j_ji-UIl <JU- Jc 

* Oj53l Jcj u^Ul Jc <«**>' ,»*<Juj <»^i.i 

£.'_>'' u* 4 oU*JVI ,^c i_^ i U Jjt o! UJ *c^aJ'l Ji <ul i_*«oJV ^'1 

Jj-JU^J • S.iL*J| ^yfc IglT oijCJ • • * Jl_w j A^.J ^} tjS ' ! jJ «-» J^J 

: J_j£> il jjajijl ^JLJ) JJU-I 

■*&w u* p— >*** »M ^> < 6j"V^ ^ o^^ ! 5 O^ 1 ' £»SL> Ks ) 

: objIJJl * ( ^C£l. o^SJl.jp i30^! -^» At j' « u •>«*%. <j^ Jjj\ Uj 

♦ 6A _ o-\ 



i«t 
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^Zi,i , MiiJl \^**tj 4-wA-JVl <iVU £,U*AV JiUll J^iJaJl jjii 

ilia oLuj'VI La^ jl^Li < l$tfle jUXa-l ,_ji oj>- Ca^aJ cAJu&Jl Jaw 

' ij*^J' oyia^M^j < <J'taU cA.sUik]l ^ g^jj JiO * o>c yj^al' V 
Jj iji v5' ' **>\*' <~f^-"\3 ' ojii^w /^J <cU>-jj < °Jj^ ^j^J 

,jj\XJI oL>- ^ji (JawJ <Ut J^S "j^i Vii_yc AflJ • 4£*Jbjj o!_jJ ^ <U^u.o 

• ^l^ydVI »Ui! <*J fj^J (jh^ f^ *>* Uilj f <Jlj*Ac j! ^ji j^aJl 

J*«yi JJj^ =UuM oU*JVI Jc J4**u ^1 ^ fU&Jl ^ <a'ajl oJLa 
Va<j «_»_^L^j| {jA j2*^> CA ■ ' VI 4_A**-aJ' ,rJl ov^LiJajl wii«aJ' 

•u'V J^wuAAiJl i>^xiX> V I -A* UjuwIjj ^» * <a^IjoJ| ,y i_j^a£i! y^jiU 

' \y.j ^*-*^ W Jj&' t/Jl j' *U VSjJI luic j^i j£\ <«UI| Acl^jXM- 

OjIT *l>^ -UJ-I djJLi' ^1 ijj.Jaaj'l aljil Jc (5-^, ,yO V<^o 

Jj> < y^i j>"ty W**^ ' £J^"I ! dr* i'j^-la SjUS jl < ^fl: /J.* Ijljil 

* J-Jlj JwoJiJlj o^J^' IjXlio! 

l.^U J-JlSJlj ' jJ^S cJija — 6il — ol./wi-1 "Jj" fJ^ J^laj' 
j^*il • t_»5"l UJI Js-t JJ^J — VJ^"^"- 3 ^"^•l o^J"*T ^^"J |»J'U*av« 



£-i 
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.Jj^>-)l\j jWI ,J> Jill <> ^j^i t54Jl wbJjl y> 4-*jUL| olWkxl.1 

■4JLJjJ| oUj'WI (jiwJ J£» ^ o__J*i- 0**%* ' **-UwJlj «UlUat| Jc 
J\ ovjtf* ,( vW^I «L«L*J-I j»^J-l <JJw*Jf y*WJ *Ul_J («Uk!l Jl ojkil 

--u^uj'Vlj pajl Jl ^UiUJl L^j'-^^l) J-^dj'j ^dX> iJ $\ £.I_jj'Vi 
^^ji^lT ojhs- Ui>lj«! ^,'^'Vl u 1 '**; J&-> <M»lil Oj_>ij)l jjiuo ^s 

-<tij! ol y*d\ (j^jtj ,y cw> V$jf rttJ^i u^"-*-^ * V.-^'j o -^cUaJij 
^LcL^Vl "UU-I OM'tT \,««u* <u»U — ^viJl ^ -qji'^Xl Jc Cwii' 4S"Ui 

o\j>JI ■> ^iVl <tUlj ( ^kii\j 'ji^jJIj J-JJI ) <sU*JI ^UJI 

.iJjJ^Ji "LuVwij* t/^'j* 1 Wvt Olyv&i-I IfrlW ^t (jill^'Vl ,yj 

: 4*JL»-b OLUt _, t 

.i_iXMa)' IJ^ij < t$J jki^^S tl-liJb <^*Jl «Uj*J.I *LacVl _A><^' J>j 

• «Jc-"'j>" " '>*J <J£> j^ Cfy&joJy Jl 
: ♦Us'Vl (ji ^'U»- pli«w jiii^j' <c y»fKA ( ( ) 

< i^U UI jj^ "j* Ul>u Jiuyj' l^j^ , UjMl! lac Lo 
"°V Sjji J^> j£!j , JjJl j! jl^Jl Jjy. .Ul Jl J^» jail ^JU 

^"Uxi' Vj >Xxi3" V oUIUkll yil^t of fU <>-_jj .JjaJ) U X^ > 

* ^iW' jWvJl ^ (j^J "UaU- J«l jfij OjJ» _^J*1' U.UC VI UjUa^-l 

: t/^i ^ J«l>Jlj vjj_4ill o*i» ^t 

.1.0 
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♦ <!U01 &jtij oj|i*!l jUixil _ \ 

b Jtj «.j>i>Jl J.i* oj-uxll I^jL^jI: oUU-JLlj jtii\ jI.^uj'1 _ V 
_ oil - ul^l J^j * ^l^llj ujUxJlj Jil&Jl JU*lj jVfcs-Vlj-. 
* ^.•jJtj li'^'V! iU«*ij ^cUx>-VI A.Ui!l "j.* £_!>>'! 

j^*ixJl j! olSjaJl ,ji Jj^xJIj j>j-^^ <twJl obWI i^iS - i 

' , <J^*Jb' 

• UUJ ^Jl**l jt £>Wlj <j.U>jJl JJU>>/ 

L* LhjIT t-4>1 -w^* <» jjUl iJjXsJ! J»L>t ^jJi' «^» • Ujlkii 

JjUaiJ! JL*lj Jjlijl <vjL* Jic ijU-JI ,> £.>> oil u-ily'Vl 

5iUaJ|ij. ^^jkJb J-^iilj ,-iL-VI ^.^ J& o? ^i ^*» Jj* V 
^Ujl Vj Ja-J' <&» : oUaSUail t>. Jl-UeVlj oU-UaJI J*cj ^Ij 

u^>lj) 15^1 ^^ ,c u Ij^'^i o^ J* ojj^> UJlTj o^.^ 1 vjV 

UV : «U^jJ| 
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ia*.jJt Jl ^6Xi ^jU-i^ij J| ^ij.| ^ j^ . l«U^J ^* 
l«Jl ^ c .^y jj c~r v ^^ JiUu -^ ^w jt _*&jd|j j,m (j 

^eUUj ^Vb u^ 1 ' W» <> Jt^' ^-r- O^J <i»U <A?i'J ooLT 
fWVlj aU-ty <> ^^ ^ky Jl Uljo.1 ^U!) ^ ^ jkL| 

a* (^"J 'U^ 1 J c cr*Jl' V-^J uL^-Vlj *j>_xl|.j *Uc4J) jc 

t £^ V ,/Jl <_J-1j wJiwJI Ja-»ljjJ .j-UJl qw liwlj j,| -jj^i 

^iujLl SjU« <AJ1 J^j ^ <^j < (^ru*. u^U-t c^M^i'j ^'iwJ 
^jil J £ ,_ikJ|. Ji ^u; ^xJ.| <^UJ|i -jUiVJ »>i ^ jix, <»-u. 
oUW Jlj -WVf Jl v_i& «> V*" J 1 ^-*«ll £»*" ^11 j '^wwJlj 

( o^ry. i»«w jjrifi v io*ji j^ ^#1 v ijuj« ^ ^jujj > 

v ^ •■ o4>«~d ii 

* «G'U'}lej "Usljcij, 
^i U^JI 0^ J J - "tfUac? A>.| ,y jU- ^^ jUol y^? Ij) 
^Jli • Uc ,^>b W^, u-M u- J^. *U - 3U. <c!ji 
<iT r _L (j . jt^vi Jt JJU , fjjy* , ^U « >lc , fJ> ^tl 

^U;X. J^xJlj ^^iJL. . "Symptoms" ^Hj&i, l e r..,.,,f j c 
-O'U^j ^jii < ( ^ ^ ^- ^ » Signs » ol9jk ^, ^. c ^ ( , 

E 0Ul ^i ^4*? ^ j^o. L« <^j\ju J ^i i-^ATj <i'u^ ^j, 
yijjb <^^i ^^tJl Vj^AsSJ ^j, ^ tiU) 0jj0 . ^^ . ^ l ^ ]j 

61 'Vt o^Ji <^^j ^itj sji>i t u.-j\r ^jii <^ jJCa, ^jy,. 
• ^uij ui >j ^iui v u^? ^^ ^u j^- ^ji n^. 
zj>j vi c*j _ ^ v u u>cj _ oUbuij yii^vi -.A* jr 

LnJUfj ^jli oU^. ^jL^j ^jUL ^UJi ^i ^ Jj(i , 

• ^ij^ii j^\ j^jji i, jUMJ 6ljiUll AJ oUftU ^ t ; • ; " j ^ ji| , 

oUlCij s-^fj ^^t jj^. t ,^] b ^l^j, )iJLjt) ^. j t A Ut 



i*V 
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*hJ* °J^ j-'^J u°jA "^ jUaJl j-iL^I oUi^c fjui" • L^AT ^^Ji 

0»V»«J' ^^l oU**« (r^J* <-JaJl *l*U 4^C «L-aJ«l Cil,jU**)| ,j,« 

oj4=rb ' ( V*- 1 ^ 1 ^^ ) f~*^ Jil-Ol jjl^l oU^^Wvo ^ yikil 
"homeostasis" ojly^l J| jji^sji iolci i***** JjW ^t 

•<****■ jlj^i 6^ «*»'VI J-4>«j, o? ^ v ?* V ' (( o^j'VI $>• » (> 

• <LuJu (jJU- ^^J 4j| iiUj _ «U*iJj 

J*^ <J ut» qOJl V^i i5*yi £Ua»VI Jl f >Jl *Ltfyl J**> 

A* : Aj>Jii\ 
V. 1 fjiJ-S uJJl jAifcM^ uLJ" 

(_»j^y>CJ,| ) A ^ikl I jj_)c ^. i.l a a u . mj 6' *** J^'tj ' ljil»" VI *lj*&*Jl Ja*a*i'j 
^ j£** ?*;,«3^ ^ \+*?*>. *^j XA -< ^ x »~ij^Jlj ( tj'lj^"! J' t/'WJl 
<>wJf JUm.> -*J r V ^JU ji*^ i— m .; !^ , I | ot i_JUJIj **U*Jl * cr*^' 
t-Uajstylj *>**-"J l VI a Jui • o>J-l <ijUJt Ifi'V V < jO,Ui, V . t ... o - 3 j»^J-l "Uacij 
\jfJ ^*iJ* U"° "^^JJ <j"°.A' »_a^«*» Jc <i*_j cjj) ^ Oj«xj' ^jJl ^a 
oUI'j^-VI' iUu'l ^ %_s£> (J 4ed*u\ {j* -LU*^ Uj f«j**" (> *jj*/. I* 
•ijj^J UiLXuTlj _ <1 <*^uax£« eiUa« <»»JL«! Ujic w.)_>C J&i "Uj^JI 

: JjZzh H J^-aJI 1 jJ«J|' ,jA : l*J J j>Ai Ujtfj uLieV'lj <>t«jVl j J a*w* . " 
< ?? OSS*? ^ * jtJuJUf ^3 ) : es! jji^i' J*il liU b>Jl 

l^i'ljsii'j VjI^Ij ^Ui! <*>-jJ' ^,k;'...»j t/jjJl y> *w-l •^-wWlj 

ju«sj! <«jb i<ir cjir 6i j j^aVi sj-u^ <auicfj <.l^Tj ^'i^j 



t'A 
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C*SjJI jjwA) ^ ^J i <»U« JLrff ^j < -Us ^j^* jl J»UiUj| 
_ 'Ua/i/lj 4*^(^1 <ij f^H oVjU^ VI - jJI — u-a^^UJI "ji (j^vj 

jjjSo o^*- ' <— "ij*Jl <« , 'U'^*M **a«*JI "Liici o-A*l>tfl «jLi> i_jUi>ii' 

4JU>- j\ jJ.»Jl jLjIs oj^J, Jl ' 4** O^^"* 1 ■* >"■*** ' ij-° ^* '»-***•* ,v>-«*»-U 

II^ jf UjJh»- "t^J 1 o.j&' Uj'Ij ik^" *{*** oj&' V <»«-.xiJ! jU IJjju- 
^Jll ^^uiij _ U*^ 4 <JiU»-'Vlj jUacu-VVj UijJtj «iJ-U<aJ.l> V^w. 

~ ij-*jil y^jM oU***«* 'j* < W| - £u*-l oUUiikll *iaa« * ts«Jf« ^'j A '^C- 
<jt Jl "Hj^VI «U>jj£U <JuULl oO^J (^iJUJl "yi i^uSS d-fcw Jjj 
^a*J-I Jc \Ja± o' Jl j' ' <UI 0J^> U*- 1 ^* lj*« vJ_/0 O? V 1 *^ -T"*: 1 *,. 

: oil if* i>jll oUw> ul jAc iUi <&y*j\j ^j^.\ JjJ jjjj 

' J~»- J J | ***>* Jc J/J - \ 
• «jlU»-T *_,* h\Sj _ Y 
* „*Ui jby A^j £j^ __ V 
* -U* »UaJ _ £ 

♦ JIZJ ^ \i p+AJ'j oiUjV J-3t-9l _. 

• <UjjJ J* jL».| _ i 
* i_>>Utlj j*^cuJ.I j! JjUJIj JjsaUI tjv l _jLX' _ o 

- oUUij <Sy L^ ; .iJj- ^^Jjl ,_5^ -y jjjy'jj ^ Uii. Ui^o vi 
ji-\ u;o jl ( .j^JU ) SjUVl .j^aUIj ^IjJJI ^^i ^ £_I^Jl <ui 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



"j/i 6' ^»J ' < *i>'-'* , v' (j^»lj*'VI <_r^j c 4 **4***^ ^>ljCl ??^ "U^vjlj 

u&xJj cObUilj obU*Jl £,,/«&'.? j5ditj iiJLAJl ^* iS ^j ojjxil^ 

<UJU*J j**W uj*& 
(&*> cj^l -UUll qyl,>«Jl -^ ^^vJ tr^ 1 <j>'W) >_ju&' ^* 

J^jJI i5j^, J^Wi 6? oU'UJl J> JaWI <^l„p ^ Uij* 
•IJU3I 6jU* Jlj ( *WJlj'v*£i-l ) W-lJ'j* <uUl 4bU)l Vj' J 1 

ojl^ujl j! SjiiUJI * <>,^ajl ^jtjIVlj "U'Vl ^ 6UJVI J> ViVl 
^ oUcai! 4,,>>iwJi l aljll* ,^4-1 6 ru! ^ S> f^-i ,i > Jl u 5,1 "' 

u ^Ji^v*> fJjl t>°J ' J^^ 1 f 1 * 1 ^^ "^ c*V 'W^J ' 6m->u^ ^ f ^ 
... oUJlft jy&j p*-J\ ji«v>«i (i 1 ^' ^ ; * Jj r Sl " f^«r^ ^ u^i ^ ^A'J 
U^toi ol-^'VI- ,»-->• Jc oiUkdl r Ji«»o ^^Ux^' r aJl j! Cj>II ^* 
iJU 5,^-JI oji" ^>- S^J^' c^. ^ -> ? tU ^^" t*» u^^' l « ; ' V 



l\ 
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(* irV ' ^vuJ'j <S"j?JJ Ul^« J^W' dj^i V ««U JA« <ui <u». 

UjiwASJ'VI OJ& '"^J * f^Jo Ija L$xi*jj &U/VI ^ ^^J. ^ rUsto-. 
(JiaXJ <UilH>- £>\y5A jl oUw oj-S^ 5 WflUufj *Wa,)_ n £jl Joj-Uij 

_ *Ldtyl <y> Uo^ ^Ui iil _ WW*-,! I .-aJ ♦ *U«^I jlJ* ^ \$> 
*UM ply Vj> jjtf V o-JULI <**U £jU-l <> ^UUWl f U>.1 OjSS- 

S^ii Au ojtfyi Jc ^J-AS i)l j-AVI AX* • ^1 j! J^kJl i)_,9^> t>=~. 

adaptation ^^l ^ Uj <Lwla. 

^LcJb tUw^l 44^ ) i^xU j^i^J.1 UULI <tj| eA* JjU ^ 
,_,.«**£! I J| vU ^i J;AJI <jj£>, V owiUUj *lAc'Vl /j« <Jl,i| ( ^aJt' 

_ U *L«>.VI SAsli < M i >«^r" *LJ.» "Lwo »^*t W ' .r-** j' a*-*" jf u*^ 
U 4>U _ ,»>UiIlj «L*UjJlj Oj^Jl SU- U>«> ,y J5" oU«s «jii liUVj,, 

<_JU*J0| oljJjib ^a^j ^U) ^j^wac jig*. d~\ oj^j-l ^ <SCJUJ 

*_r" »U>- UjljJs! (jiiai ^ (jA^j' {^^Jj oU;,jJI a-U * *l'JUU <s»-UaU ! 

Ji^ ^jUV-JJj '&_)>* vjIi>u! (.j*-u^ii>aJ ♦ <r_.>JJj ^^aj pLiic? 

Jl ^W V l^JU fj^* >1ac J* <ijU yXuw' fUu'Vl olAo u'V 

oUuaJI (5 teW ^-s>. 4jaj>Ul Sjjjjl ^ o! ^aSJ Jlj^-'VI IJU iJL> 

' ^^U jJa^ Jl <lf Jj^_ ^>-jU-l S^jjJl ^<iw o^ UUi' <^*^J!* 

V^„ J** W^ <^'U1| oLu'lOl Uj , o^^i (^j^:. V <J J*c V ^Oii. 

- Jilflj uiUvJl j^c 

^^AU oljUaJI oA* j^ V* ^jjj ulJiAJt «jV WW Ui'li ^-Oii'^ 

^U»>'V! J^Ui' V'W SaU. JJ3, UT , J.UAI <> JLsij iX^ i^W 
-^„ 6jt>- JUjil <i^Ul I'Ull s.sUl' JL* • l^Uj ^ j ^^^.l^Jr 
, UU-U sU-l I4J ib? ,> l^, Uijjj, ysj| 4^>«J| sU4 ^ji ^A,*,. Uf 
WU fU.Vl ^ Sj>J| cJ'U liil <ui y> aJi Jc JJjJ'i - UUjU »UJtj» 



i\\ 
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*p^j>j] j*Vt l«i* oj& • t^jj^i ■_,* J-^„j U^'j^ ^ _/-*& {-"h"* ^Ij^* 

oto- Jljja ioU iftUll ,yui' oL-jjU!l «JW- <yj < ^ii 3 " »•***»' j t*U> 
j,Ui' V - fjJl u^y J^J tSyjJb V.^ 15 * - H 1 ^^^M* * o^ 1 

jJU> UjUI ^iwJ jf oULiJaJI SUa- o? ^^-aJ V*« <^v»UJl <ojUU »AjJ 

<_xw1ja!I o* Ajj*) j^,A»- y! lA-f> >*J ' <cUil V* 6 <y jiJ** 1 ' ti 1 
. V> L^I I a* J-Jai" Jl j:U>*;, ^.JJ-I ,^-ljJ-l v^l ^ <JUiScu«Vlj 

JjU'b J^AkJl uv U-L^il; jw^ jaII 1 ^1 Sj^it 1 <»-j U tSy 

LjU _ L*o>. _ Jja» o^ t>^H: tfij <^*Jl <»r-3 J 6 < *-^ M " ^ ^ 
-L 5ji .rAJl' j^j" ol-ui' Wb ^i^jJ'J 1 \**iJ® ***' (j^ 1 '-^^ 1 'J' 1 (J* 
.<_^ rJ ^jSJi 'j^b J^Jl obLoil dUjr V j/Jl <iSUJ! jf oUilOi 
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r liwJ L«J" «^w^ 0_?& «jf J c OJj-^i U-i-^'j t^W-l ^^4?. 'j-**^ 

• oLJU«lkJ|. ^ yi£Jl Sj4»-! u-^j-Jj' (Jjv>- ^J^.^ cP^ - ' 1 ^i^** j^*-^' 
of U5" < \^X>U o_j->j o_j*i' ^yji <U ; juJ» oUjAi** v^xiuto- ^yi oU.-cA!la!l 
«jt <u£*jj < L^jXc ,^-aA of *-wUM jr>U!U q^i '^1 ^ .; kv ,.. . ,o l^UU 

ejOj oli ,/^G <V4*"4 ^Lj-UaWI J4=^' W^jJ "^4 ,£* <*ii-\ 4 ~^j^J 

j*J <«3iUt <j|>UJ! iljllj ozjy* ***>*>, Jj j ' < *-^j J . oj^* o^.«^j 

o J-l l(jJ'U»- ,ci V***vJl <<jL>J"l V$J _^i Jp 4Xm**» Oj*mJL> \o\s>r,aj t (J/vJ?\ 

lil 4ju&U oJl* ^v^J'j ' ^i\!JT 4/-J iiUHj-l ^ <tjf VI — <Uj*>J JjV 
.Jb-lj JjIc ^ etfiL U^UuISJ'VI jTi fUJl JU^>-I «L^^i jt ^j^ 
0>$»- j/Jl JjU-jJI ,>" * 4JU- ^> ^A JS" ^ SAa-lj <^>^i jjl»«*» V 
^j»iftj ^jii'MJ jT'AJI O^-^*-! <J_JJtwaJl oi.* An ydixlj (jlOjjJ! (j^a*) I4) 

Jj" J,*>»)' ^Jl <ULuyviJI oijoJLT ol-uajl ,jaio £+x**i' j\ < U^^i^J' 
oULaIsJI ,^« oj-\ jlji^Vl **jL>J * ^ylj «jj^"j j^*- l-$-«J** (j^ <jJ=i 
Oj5G li^A*- 1 Iw'jlfUJl »ilji5" -"UcjiJI AjJ^i 4o-k^j Jj'U u-cu-aij 
• aJL;^!! LwjjlgL ^J,^ 1 ^ UJIs»«a <J_jJl liULJ.! L^ujLjJl) aj'jJ 

jJUl j] J*jil JaU-I JiUJl jl^JVI (w*>- tjlj^l Jc SjiUJl 't jW^Jl 

jjAj ^Jl oULAJI jk>.f 'U.^Aaj' j>-T liJ^> of VI < ^*tJl o^ y~^ ij* 

Los> _rvaJ| * ^cUi>-VI ^JUJl oI*LaIs> JU>-! <j04^a»j U5" oUjujVI *««^ 

* oj^j fj*$\j Ji^Jl oj^J, Uj'Ij ' »IJi!l (.JUx ^j*'' oj^;, V 

jf V : ?* ;/0 «-iu*i" y o'i ) o^ •■'■ " ■ ' VI *«>*>- ^ c^Ukxll <Jiv ^ 
■u^aaoJI liiU-l A^-lgJ (^•i'l JUbVI J-Lji (j-uj»/i ( oUJUikll t>; V*i- ) ^'' 
cr iwj Jjiij '>U*i t-^^^i _ V^J'jtisj <0 ji-t oljia^o ,y> ,-^Jl — <TjScU 

( <ifljaj <T jSai' ^JJI j^iuJl -AAA* J _>*^Ai5 <Tji-l Ac Ljj'j-lj* o^JijJI 
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^x*- if*>~ u^VT'Ujj. Jikdl . ^^aixJI o'it-jw: j^sj' ^) oVLJ-1 
^ jb •> fl£>JVI j-Uaw Wflj-^j l^ij^ Vilti ^ ^ <U| oUT 

}lWj l^'IJ ^iU)l Vji^U-l jJLaa OAkw ^LaU-l .UaiJUJ. ( JJljjJ) ) b >>U- 1 

.olo'Vl c Ua>* Ij^j^j <_^4<ilt ._x£!l \jij*. ^a <u,jxi' jiLcdi |JU 

• a5Ul ^i ljo,^iij .sL-**JI »j&*U <>"Jt Ji c IjJ-tTj oVU-jJlj 

* Ojll',J jJiiAll'J Jj^Jsi\> «xl> «-»i»A) U 

.tiJliJ! £JjjI ,P 1_ha)1»j ^jILjjaa A-^J j^ aa (J) ^2 A*i (j^_Al ,/>«*» I 

* (j*U-l *JaJU A^il_jll f-^-o^d t£j^>-VI j^akxll ^CAw/l 1*0 OjaII cj^ 

♦ bjU loL-sxSI L; _5JL^>1 oa^05 «LU.»J| t_jjJ-l l^i Ojrt^wl jjiJl oj,iij! 
it £_jixH >.Sb *-»-^=.» Jr^*-^' oUjIS" oL-uj"VI' fi JMS T i^ c oiwall! ^j {y> 

*j,i'Uil f>j^Jl ^^ l*UU! v^"^. ^1^'^ A»-! ♦ ^j^JJl £_UaJlj ^tll (^! 
JLu!l Is^xil 4JUJI ^j < <Jlj^-VI <^J! ^i VI o-ojll I A* yiii) V 
*>jSC«J| 4juliJlj (3*^*11 J-s4"lj >y>l J^JCiU t!si_>«il ^iJaJIj elaiJVj 

ifcS 5 OjAU- JjI ij* ) y^^oiJlj J2_^l ^ (Jlj^VI i^t o^*Jl JUwVlj 

<t)-x>ti t j i o^'lj 5juJ! cl5o- l V A.*i^' o' VI oUI,>J-lj oUUJl iiUJ' V 
'I^JUbo J-*jj o_jJ j? ^I^j ut Js W^- c jASlI ^jLiCiJU Ul L#w fil_j*H 
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jb?w Sj-ux* wjUS^xU JJU-j -UAls uU^'VI Uf • <fi*sUj W>L^ ^ST^I 
ji <i**!i >*a ol /^^-^.Ji < j?"Ui «Ji ^J* 2 *".'. -^ "^""i ^° ^*^ dr* 
<jJi j-jj j* <*Ai < o^S;.J S/^J fc.j^ ^ 2?^*^^ ' ^'j* J^*;. 

Uio- * ojviT c£_>>-1 U^lyl 1^4; -U,&i (iM^fl ^ _^i»c jl olX« i^l ^ 
^ju.i,!! £b*4l <**-^ Jl UU (^-A 1 *i vf*^ uA'../^ _>*»•*•" '-bK'. 

<_***.jj oj\y4h <j-d-i oi^ i-w^j' ^^vwjl ^^Ji <»Uoi * jiiij 
jjuijl ,y £__>>' Jl jjiu, U« 4-*XJl JUifyl «L)Ui ol-^j <*^ U>'VT 

<JiJl u y». *}«,» W& U>^ y-.-J £ll I.U . (Tabes Dorsalis 
"General Paralysis of the Insane =. G.P.I. = fUJI ^j.^ 1 

yj ^>JJ tSjOl t5>-«Ji JWf 1 Jl - V l*>-l 4^uJi VU-f <U*sji 
l^lf _ 3J>*Jlj ^^i>J.I <jLo> -i***s-j < ojliVlj ^^Axjij j^iCi-l jTl^a 

jU^VI Jc ,jiwu Jj'13 iS i&j Jli ^ ^»JLl J^4>j < >-^l jjiwJl 

pt^'i IjjU ^iJl (^)'W.I flXi-l »Vjj* J> - Wlj IjLSc^ol Lizi - j| 
f .^j !Alij; suyi ^j < \jS ^jjUJI ^y ibl^jlj) o ^4-b JJUaJi J! 
aiiT ^j , « jc^i ^j U! „ jU-i jf juii -jUJb .u^ij j^ ^ a 

J e (** i 'j^*'* j . ^.jUai-lj ^oU-aiSVI ^5'iLS «L>Ujvi <y lj50u j-i 

^=J < f'SUVlj |»^Jl,J oUjULl ^**»BJ'j ^MJaX^MI <*^a*)l jTljil 

C>^b oVSlj c '>UJlj JUI : ,JUU ^T^l ^yjl ^i tj^J- ^,5U 
^ajl ^aj • ( fUjiJIj ^Ui- 1 J^ ) lil fWI tSfJIj <>>xJl iSyi\j 

<JL*JVI Jc ^aiy, ol , ^Ui_>) U« jlo^Cw-Vlj vJ-^" 1 0-* '^.' J ' : '- , t)j'^h 

' *UAllj v^ljilj Ji,*i.JU 
!! IS J^jJU <jU50 j>U3il il.^1 f* y- vJ^o ol ^1 <>« 

Jcj u^ljcVl Jc u>^*il ^}'jj^' ZjiiiZj <&*}\j ojjZ$Z*A\ p i i\ 

«^=- J 6 f-tA>^ilj li'jJl SUp- I_jXJ»3 -yi , <*u-j ^vljJij <Ul jj4>- 

* SjvVlj o>sjl sLUjj Ujij ^kji 
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^>j f^j^h < r 'L.«a}5/t i j j«**J?3 ^S U>1 1^i»T ^JUl l#b ) 

pSCi-l aL~J Jt 0_aJu" ^1 fllkifyl ^J , JUAJVIj t-^ljajlj oliLJ.Ij 

jl-goJ oljJ^ollj _ r >i-l <>_j^i)j qUAxAll jm-^JIj j^ojJU • !__>*&- V ljUi>4 

f&-**33 S^ -^3 q?**$ *M 0' j*Vl ^ tit 0tf*r^ «J^3 > 

. J pZ^&^lfr jsSO'^ca Of Vt 6*WU» ,y> n**!* J u*^ ^3 < q&H&te 

^\ t J>j-&*»> t $S*\ 1*3 (f>s a * t . *>' ** ' j******' l/^ajJj 1/3*3^ ^ 

!!! oVj^j.j o'Vj-vaJ, <J jjjl L^JU*. 

u*.^ ^Ui ^jAjJij o%**Ji ^^j_^° : ^* W^ t,y ^ ~ ^ 

ijl^i osto- SjuiJVl oljju^j) ^ ♦ 4j cSJ"*^' J^.^J »jU*^-t u^ 
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- ^jj~h *»LaA!lj jljv'Vlj ol.jAiJ.lj ■>>*£• I j a »l J c | Vtj jj.^ijJl jUj' 

l^j'Jj V^iUaJU" jt W^J^ ^A*** *•* j^iJl u-"j'j*^ i)L**Jl <_**«*> -Uij 

,4 ^UvL c*>'irt s WU!lj <U^iUJ) *V5^ V>ljj l>iT Vi*i*j. V * o^jua 
jjzm \jXiz*#\ ^)i (>! cbb% ** p-**^ '_>*■*' J^ ^-^*i; ^J ' ^ i ***' 
< i^WI i£4J <U**Jlj «j4*All ,»*j*»i«j ( W*b ^ !•>»»& ^ ,*^J'j3t 

^o*- <u&~J o^ '^' J ^ c (H^l ' j»*> i -' "M,jyj uiJ-j'^J <U&u> £« ljX«i' 
<ijki ,j.c ot_jea> #^sJ*- «A> jji ,6b • SjaJI fr*wl coo k_iuJl Jl «U'j*4> 
« JlikVl ^ J->- i!_j-UJlj u^b O^-Vl j£ <i'ilw.j c^fl J* 1 -'' 

oUlj^sJ" l_jijvsu ol'-H^ 6 5U i^cUisj j^jXuol ^i oUlj-o- VI lj-^u.J 
j t^aJl ,jjs ljA,*^ail' ,y»-a <UvU!j J^X* *4*A>-j * CjU IjasO IjXojjCj 

^.ijUJI y**all <u*A" jj*j < "agnotism iij^l i\!l » u^a^j o_j**« Uj 
<uc_uj ) jU^zSVIj ^U^iU cWb^ IjASLi oj_yyl Ji»V> tj»- u 1 " W^* ^" 

<iJl jjj {j* c jt*'^'' J^" ^t^r (f^'j^^ LAW* ( l ^ Cl >^AJb J^«V* J T s pl 
j^l tl«^ijl ajl^^ J*6« J*fc!i3 ^JJU^jjl A^Vjl'ljjj A^,»J I J^J" Jj^aaJJ 

• L^J ^UJI fjiuSuj {js IjJL5v»£-J ^J^j^J "^J^iJJ WjiAaaiJ! o' tJ** - 

*j^4*"b >-A!'«^<a'lj iM-ftiaJlj i_il— ,*jVIj Jl—il tlUi J^- 1 -" ^ l_«i,«i«^u*)l 
2jL>Lu ^i Ja^X» j^i Ij^J^J ^^» Lj^JI IjMa (jj-iJl i^« *^ * ("^tW 
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Jcj SjUxJi u *j^ AJ jc \^j,ja\ ^iji "puritans, j^kdl » 
-Uj*T ^j*~Jj ?vhj lAr*\J <I.LuU «.u*Jl V> «^| jc ^|j4ft 

•*ij*" J 4 * ^ c V"^ £,L*-1 <> 'j^ji «tf Vrjil (JiUVI JJUj* 
4c jJ li oW 4iSl < J^Vl j^kd! ^jJii ^o-L* ^j ''J— j U -Vlj 

• oiljlj IX^oa 4JLU- ^i Jb (Jiil ,y »>?*» _}* Li|j 

•" ui 3 ^r* &> c&h 'J^y* }^y Jl (**5>^jj 'U4-I «V> jU*H> 

• f&i-lj 4*»gUwJ| _ \ 
* AUaiSVlj ojU^Jlj Jill _ Y 

• ^jyullj t^lallj i ^j,aJt _ l 

IjibjfJ s^ J5o liliAl' v_ijj»- Jl — o <>5itj o_jM*i>| ol 4*j — <j j5j,**o_j 
OjjJI «l*>-j <U^.iiiJ| ow>- ^jjI'-Aci Lc |i_^JaiLj_} < iijijj 4*^oj M'jj 
< r *j»>'-V.I.t_3 t-jlj^*-}/! *->j)I 0>«J' i-Jl^r^i ^jftjJjAJj <1_Juj*J| »u!l ftJlj 

Ijj^aaJ <Ji^jJ| dj tJ *Jy\j o\>^oi«Jlj oU«jii5l jl S^,*^' -^ 5joLu**3VI 

4_*^0Ll« Jl J j^ajii 4a3jv> t! J_J iai^ IjjiJj b&ula-j JLi^pA J5" Ifi 

«uiil 4JL2i.| ^jS,!! ojja^-.wi o#*> IoJIa lyj^ iM JV 1 ijiJlj S^aJI 

i^UaXl'j (\) <UcU.>- <JjJU«*» l^j'V 4l$-^ Cu*J MJu'VI <J_jlw*« 
OU^Jwa V4JI — i_j.Ax)lj oU-lj JUlj (j^AiJb <=|JiJI w.^^ Uj t 4)jU<ai-| 

«U.!\j UU.»I — <Ue^ilj SJ^iicj ^v^J.J ^'^*i' .(^*J^ a A ^' W^" 6 v^i ^ 
VI oU'.VI IJub JJJ. U -Ul J*a> ^j • jil/l pjjlj <Jlj*-j <Jla*j 

• j-^j-zj^U *f^.>- ji'j <UjUsl[j «tlaa*.U ( jj»bJl> (jj»jij _rtiX**u <)_jJ ^J|:jJj 



< l^lt J".UuU jbJl ^« 5^«>- U^i Js |»="^"j liljit <i»*i> (^»w-u.U h^jjW y>i •— AJtJ 
• \'t ! o\j*& JT ( ujJ^i' fS^J •CUT ^ Js! ^J liUJT 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^jVi jr j> ^uji u\ <_^*>- l v j/'iji * ^ij^-j W.jj>-j i^i^ij 

_ *.$:$j f L^jj^vSj o.jV-^.J "V." 2 ^ °V"' c)**i iMj**J*t 'j^*M 

^jjl LiJJI eU-l £*sj oUJU$lj ^.jJlj <U*l»jJl CjM^U «twu.*Xla 
4jUsi,^VIl *>' ' l*j*Ux« £_M»-J p|ijCl Jfi ^A&Cil) ojjjjaj oUUXJl 

^ajlJllj iJjXJ) oljJl (Y) ( (JU^t o'bT ) ^y- lo jT <>* u >Ul t j 
• 4^ i>r ij|j ijl^ttj S.J'UJlj e4*lM 4JUJI ^ A tf| JjUa'J j! 

' (V) ^ jajcj ff^O (*4>*VJ JjU^> ^ *U*J| 
<«l$JI (JJUJ-l ,j,« ,y^ f4*«*i ^jS> ul ^j^« <ji of UT 

£«.£»tA Jl _ <UJ| j ■>*> — OJ-UM jO^U) < (0) J J^Vl \SjJ SalJjJl jf\ja 

* O) ^y^****^J i>ju*^j jv>- (^o jf^jll *^Ci-l ,_yla«i.l JpUJf 



n : f U'Vl 

( • • • f&£>*i U (J'Uj lil J_j»»jDj au Ij^jju^I l_ji<T ^j-UI l+j' k (V) 
U : JUVl 

l^jj uijjVLU l^joij olTjII l/Tj SiLJl l_y.L5l ^jVl ^5 |t*UX!« ol yi-^ 1 (°) 
• i> : -.1-1 ( v_>c jj5) Al Jl »,~jIj ^« ^il jj^sijljj •••■•• ) O) 
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SjmuM JWV* JVU**1 Jc lj-j V>j u^JV! Sjai jo^j Uf , .ol^} 

I* i -UT.^'UJVl ^j^ 1 •i- l 4 i ' ^*»Ij l-sl^! a«*4» V ^ jUa^-'Vl 
fptwo-! SU>- ^a^j' V W • 4Jl»j ^'^J ^**iV*» ut»JV* ^j** ^^' 

• 4131 rjJ «> a '^'k' W^ W \*j& cs^'b UUj*a*> o^/Vl Jt ij^j>— 

£_1 > _S! ,> £jj SiliAc ji a!>u oljit <iMc l*-i u"-> a; l ~^ t*^' ^ 
IgUj W^~»W> J&" <%J! ^-j*' of U4c u> • >T £>> V^ oWWl 

J#* _/~»j \r> J** Jf c^' J^ " Uuii ' MT ^ u ' ^V- !j u -^ 

asjji ^^ ( ^ tfijJ' v^i ) **k *^ vM« **j ' ^ 
^ tt> «vi jl < jte ^ 6UJ« o»* ' J^ ^ ^ H« ^ > 

. < 4i^Jlj V 1 -^^ 1 » iT*** J ^ ^ uaM 



£T« 
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jfo £U2J uUl 












♦ *J*jyi : ^maI&II JujUi 
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t/^j till 'Ja ( jX^> **-a>J| oUj^I pL***-! o^ ^J t**J»Ij}I ^ jLu» 

^xjl <»j^l ,>" A*-»l>- £lj>^ <L>L*.jJ *j*Ja5\j cl^Jtj LjJjiU jvcUjJV 

* <^.j9_)Vl OjAjl «JsU*i ,«i^»J'» 

■♦ lMji^\ obUJl ( f ) 

• 'tyjUulb oijUl (jJaUll cA>U (y) 
• oLsJJ <**»Uil ^V^l jtULl iia _ V 

Prairies £ jjll j? ^LfcJlj ^lj.1 is*. _ S 

• vj^-wJlj ^jU«^a!l <i*{ — ° 

• i**UJl JL*Jt' 

JaIjkJI £>•>«> ^ Uilj < <> ->Vl c^*- t> c >r • i -^" s it ^ JI °^ 
*JUfcM jl l*J «0"UA4 ^il a'Wl ct-i ^J ' UU JJ l;l ^ M£ ^* 
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> UjL^s ij^i. <u.c j*>j jf ojUT ^ja; U£!j UTji-u. 

^j^hw j>i~U i ,y' jJ Jj < l$-~a SU ,u' lj^ <U;wJl (J^'j* Jail i' 
Vj^I y^-'j ' J'^h JJ^k Jj'' yj">Vl * <Sj>-^ J*b*^ <^--as*A jl 
Jjt p4*a*> pU-jVl' jJjtj ) ^Jr 1 '. -^ VW* <J_s£> ^J • LJl5v» Oj& AS 

: j^JaiJIj-^JUJIj , oUmsJI *S\jjj iMjdl fl£>.* oiAx>-) Ll«J 
6lf a £1 ♦ • lab* ^ yjSi ^j 03J-M JT /J^.Sj j»TJbT * ♦ ♦ ) 

4clj_J>J July ^ -bV £)L<sfyl.J J>d\j (Jj? _jil JaJ'^xJl JiifciJ 

* d'v?"' 1 ^_J>-_jj| (jili:- J,\ ^jn 

* ^Zoo-JJ *^,-J»- (y--" 1 , 1 . jJ-I J}***' 0' 
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A>jV-sJU V^A*<3J kc \jjxMaM>\ ,fi)\j oW>iJ| oVa*js uj >CtJ jw>jl 

■I U.i.3 Lf A\ » ' Jajj-Aa CiJ^J^ B ^*J **^-Ij < *~ **- J' 1 *— ^l' « J ^-' uj>*> 
j^y jbia^VI jt Jlj-JVl Jl VUSW jt <JUJl J*t ^ <>» j! J^ 

«^5j j , <J.t (j-flAxJ ^ji-Vl J-aIj-*" w-wwtf ^i JjiU fiJ-JJ OjJ&J 

j\ i ojt^l (JJW ^a-^,, Jajiii J^j^dl JvaUl j£ *L^a!| * ***-W>- 

*JLxJ|j (j^UJU «Uc 0^-x ^5-U|j l'L>-f <%J| o^aa!* t£JJl IJU 

* • SUsdl JaflU Ui!^ dj&, *\&„ ' * "U-Jtj ^J^'j ' *$~J^h ? J^^J 



£Yi ; 
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- * oLJ-l » |T^*U.a j^t^ai' <UjUw * l^XiuajJ "UjisUfl ^u&LU yu^flijj 
JAc _s Utsjli'Tj U&Kjwj Lf ; Jl.Afl<j oU>J! wiUiS.x^u) ^jt Lu^jj ^aJI j» 

<£*Jl ^i ^UJl J*i 0? "**i ^.j^l otwJl ^j j!i>_£>Jl.j oUJl 
l^ic ju*xil Ij«LmIj < V>*-9 <>U>J' JL>s> jj«^«J! "UjaII ^ <£cU.>*aJl 

v_«-j» sL-joJl' yw-j uU>_Vi' tjJii ^> ^j . JUSLIlj JL>J|j JliUJij 
ojSil oa,>-j.) JaU'jVb i***' I t#* J »->Jl' ^jIa&U ♦ ( I^jIUU&jj l^JUt^cj 

l*_^«,^ ^xJl <U^flT i!y*Jtf o4.wA<s C"VI Jl Vj*' '->J^" a -' ' ^-**{ *^-^2Jt^ 

<j»a>j .>>«-<— **> j* W*'V c C 5i "U>*L*jVI <j* Wj* u*^j « (J^l oL«*jVi >» 

MjL oUjVI oTjiiJl uuej liU. -4«j o? **1*Sa«> *XT l-i^Jj «U5~ lo^t 

1 pj^ll) ^>Jt jjius <U?j jjijVlj olj»*Jl <> oaU- ^JJl 

<y vjJ' cfH. £,j — u '' ' "'j^" "* ,> " 1 - 5 <J^ u* t) J . "Sh' jt.<«t jf ^i 

• <-. — A»Jl (J^-'J e !jVI ^i <iiaJ| «^j ^iJl jj«>j < i_iiU»jJlj i_aJC)| 

• *fjJ\j ^L-aiSVI (^lUi 

jU^Vb ^>4asJI ,ji <sJjb lyll'j l>?li' Jajl^j , £.j^Jl -U^i 
"^'j^Jr' u* ^"^1 i»i>lx>-! ^j^Xi _. oUsJl jl^vofj ^Issc "^ IJUj — 

- < — -£}j < ojj^Jl JU.S- ^j j! jjCvSJl ^ ^yj zjKfi iJ ^J oU'IaxJi 
3iJt JJjt (> A».!'jJl «>Uaj oUUx^VI ^ g_>!j" _ ciUi J I' <iU>VU 

t, J J>' Ol ojUi^l jjicf J jjUj -ji jm^j^ U« ( £j jj| SJUi jf till 4lflT ) 



SVo 
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«.U. jr ^•j • JL5CJI til^iw.lj j-iL,«Vl Jr. J-eJlj ^^ Jlj^i ^* 
j;AJl jl-UU yo Uil ^c^*- ji ( J,i«'Vl ojl-UU jlacj SjU J£3 s-LisVl 

<_jT ^j lSjjA'j jWVb jyJi ii^.'. i5"^' °**»--9 ■>* j'j^^i «■** ^ 

oL^-SH ^S^a/sj « 4*aXA.\ cM%i\j ^dj-Olj J>jji!l '<ij»A ^A aj*».£\ 

«jUJU v ^ldl Cas^JI ^i tji'^j ' <w*W.I jW^lj u^-uUil *W3*y 

' c ,«i) ' ( oil j.U <>JLuj Ulj^Xo 4^-Ull 4jLm>.U UJj.A^M.a (_$! ) < r v^U.U 
O^jtij ' J£> j*® fr* 1 * ff* 5 **" «W"' f, JJ Oj>^>. ot ^^J. tiU- oJj** 

uA-^jWVI » »j*— ^ &&. f u*J ' < « ^iJ^' 1 = " U ^ a5! " r A - 
l«.^ii ^i! ,> S-y>-U SjuUJI pUJ^VI «-i* oV Uj ji'j' ^c « c**^'.' 

^l_^Vl ^j^- ' ^a^ J^* ^ "J^- 3 6j» ^J^ t**J ^-5* C*^' ^^ 

v_4^"j ^H 1 ^- ^' <sy*~ ^ 0^4 v l **^ i :i ^ , ->^ J, -' : ^' l ^ , 

Lii. ) Vi^ 1<jJ*. ^ J^J Si J.1 ol ^S ,^-J-*? ^ W- ^Ji £^i 

j» „ ioU.1 V^' ^ U5bat ^ d a - aa9> i tf* 11 J* 5 * 11 ^^^ 
j_,yjl J^Uj , jL^Vb ^.^Jlj <«-Jlj ^= J| ^' U ^ >3 U 

in 
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Uj i)jii u j^-^ J*^ 1 j* ^ ^ ' W^ v^ 1 VjU *u^\n t>i 

jLjJljJ ' «jV?Vj ^'UoJj^J (JA»J! oI)_jam3 illjiV 5^*3^ e-^-i oj& 

zj>-j> ^L^o-SU >Uj^ (j^jVl ^ V"^' oUt LOl uv> <y e*b-j ■>* o>5Ti 

/•'(-din «o 1nLs>J __ <UcJWJ "ULitib j^ja-w-U "A&jfiJ i 4jLoJ J <X^Jic_J J^lAl 
ISM iil'J^bj oA_i»-j IJ^JJ ' ^.o-CJ t-JuJa)' jl ITljjIj ]jja^ tjV — *J_Vt 

O^O"^ 4»t*y£j J^i) jfl *U«A> **$j ^ **«-"•> J « k -*S , *^*''l * <«**'^ ^S"*""^ 
04a*)" <U ■tlialj Ij^wa O' "-ij*?. J>4-* ^^ Vij^i i^iXxJ! (j*vJj 

♦ l™%\ ( f ) 



iYV 
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Suitability ^%\ 

* <*£»■ l$! ^^u^jU.1 **v»_y>jj *>o»Ji <l»j — 

* ^cljj <J vjLJ»U»J I j oLaJ.1 ij^j — 

■SjAtfj UUc oj'U" ojJj>- liU Ig-^UJ (^C>j <; i5j-i*)I JjU-j ~. 

• OC>- j Li^ L }^ a '' ^frj^ ^ <S^ — ^^jj 

: JXq ojCtf' JiUH -W^Jl <ili| ^fi J*-_jJ "Willi JaiJ oli.ilj* {y> 

04>LJU' ob JaUJI ,yt,j • flk-Vl « (-.j"U!l J* j! ) 4a!| Jc , SVIjU 
til' l*.>c ^jjc LjSjij' <v«U- oj-^« l^ijj jjixj ij" (•jjwJt 4>-j ^c l^j'Uw J 

«U*XJ c3ll ub J>* ^ J4' *" ****" ^ ur^ ^.JJ **?*" ^i SVIjll* • l«i$J 

o*i»j pO 1 ***?. <&' b-r" 1 ^' <^ 1 '3*°' ^y. ,i,,, *&' V. ) 5 - Jjj J>° ^ >** 

♦ ( V : 4*** ) ( ,*C«1-l3f 

0' C^' * JiJ* ^3** *»' & * °«^. 0* ^ t>j-»Vi ♦ ♦ * > 3 

u c '^3 ^ij* 11 ^ bj«b s^j" W * >UI ' 'i* 15 ' j*"' 5 " ^ i** 1 ^ 

* ( ^aaj AJ£ ^.jom dUJ^f b^J >^' ui^'i * ' f * ) 3 

* JUVi Sj>^ J VY <j,t ^» 



£VA 
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_/w*xJj -U-iL^j ojf~ j>J\ "jjUCU «U«jU.I «jHxj' ^ oj&, * "UJfe>jJ| »bf^ 

Ut • SJjLJ! ioUIl vJjjkJl VI' LaJ* <*oUl V U*>. ^ ^Jj 
jiy «UJl oU ^'ly* jU> 4jiJ>. it-Jl Jc fji. jf , ijjlT ofji. lil 

dr* W t5j^ "^t ,^k»i**HJ IjxJUij W^'Us <c^jj <o«MJ.I "WaV 

^ ^xJl dUj' -j* ,_ibv obU!| j! Jj&Jl ^i _^u' ^1 oU'UJl 

'• oU>Jl ^ 'Si^pJLl 1 5juJ|j. 

CJ^J) ^r** jwjj jj^Jl ^ 4T,:^i« oUuii <JU.I oU'UJl j^xi' 

• 'Ul IJjj <JULI <t;J! ^a 
V&! Jj>& 'Ul.^i _ IfJiM jT IflT _ l^Uo-f ij^l oUUII 

yr-J oUJl 1$^k*j ^1 aljil ^j^ y, ■j J sS oljUIlj c 5UVl «U» 

^U^uVI <i* ii.4*J Acj^ j*Jkc-j oluJl JL« «ko- jjs*x> 
SUaA* >c jj^Ji biU a>J li^l • <J v ii Uj >ltl ol»iU. JiU JX^iJ 
^U^VI ^* oLJl-^Uaw 10*1 • «UI iU; ^juJ' ^1 oy'j^l SaUj 

- JbjVl Jl jjiil 0* <JM-Jl UJ a-**" ^| y^ii <^ cj f j| eUaT 
C^*- Jl .JIjjMl o- ^Wl SjLaJ) l^J>u ^ ^| ,UUI Vj? u^J 
; ♦ LjjjU&j ^jjj ^jjuj. oUJl *)>-1f' 

an 
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^^aiujl I A* ^y-l • JIjUJl :>Atl ^M ^« oUJl i Uj lAjJj • jpJl 

<<J $Xi.« . ^i -<Lc«e> a <aiL!l ^U a i^ai_5 , ^ILl *Ja**Jl ?L~jIj \J y>- 

oUJt li^-" J»-ta ^» oJ-S OUI^S vt>jA=~ yfc elU'j , o*U£)lj -U"-Ul 

^jj^yl oUw. {yi ^J'uJl ooe^XVI ^aj olct^.aJl oJLa Jl ♦ <t£J jij 

^'U jU <> "Ua^i^v« u .wluJl oLUx *bi'i oLJl lj^ o-U-U ^Jj^ah 
Aj£\ jl c5^ « J>j^\ J^Uw'Jl ^i <UL»:u*l ,sU> ^aJI OjJ^I a^J"! 
^j o*1j* oLJl ^>- J*s-j < «U>-b Jl oL~Jl rj^>- <> JA^'I i£>>Jl 

j_5jj" IJ^Jj , <J.i-taJl IjiUJl ^a jcfj o^XaJI ^,M*-j oj^l ViiU. Jl 
( J-ui j j_jl5C3 1 ) _j.^Je>s_JUj ( cIjJbJJI ol-Ux^wiUl ) ^^id-U IjiU-l £***■ 

oU»T Jl iiU-M o\ .jJl pwo !>\3 ' ,J <j_wj2J| jJ^UaJI oUl**i jsjiizJ 

iA]aj -^t p\, ■ — .,: U yt*.XJ' OJji\ "*j&- ' **■ ;^U.r' V.^"b ^'j^' U"' ''-' , t^" 

j&u_ o\j *U>I jijUuA ij>j U Jl J.«aS" 1J1 libjVl ^^-J ^-M j^-^^iJ 

^.S 4j,aU)| LJJbjVl u C '™^• ::;!:, '' , ' «J>**1>I li'jjVl * «U>I jd**« Oji \^Aai 

- jU ...\ \ i v£LJaT jjiS A>._yj' V * l^Jl <>-W !Ai l$i« J'jaXjM ij^s 
i3bjVl ^» Wj ' U^l U^jk^ ^i A»-jJ' l$i£! <siLk]| Jlljj^U Ji-Jl 

• .VkJiVl z)j^y olajj^jT jt oJ'^J "UicV J»«J'J i^* c*^a 

uj ^i^ as ^1 _ v^ — ^ v^ 1 ^ ~ :i ^ llJ, ^^ Jl 
Jb^xy jijj^/i o^ ur « v — - d -'-' ^y^' 1 ^^ '^s ^ <0 '^" 

^U-«. 6jj- s jj-a» j^^ 1 tL -^ J-?*^ ' 5 •' UUJ, c?.-> u ^ 1 u! 

j'j *j J*,-! -^ '• V^aU oUil>5l v a»J <W- <>■> oj^b 'U.I 

o/. *J\& ifh 5JL->- jj^Jh J^v^ ^> J J^ °^' U! : ' 6j ^ h 



l\> 
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4j_y ^i ejj^j^a J^*^' ojlj>-U ^ U gws OJ& ^° CjU'UJI ^j 
•LjUjJ dill — J l$jl£j _ «UjIj.* I JjJl aj\y>-\j (Jpc^ii &Uj <_^uk> 

jU — ^.iJlj ^jJl ^a« ^ o! — _J'luJ| oJ <a A\ua\ /j* < JjU i-\j 

t 1^*5 jjiW' |[ jJ| jilJl J <UjL<aX3| ^***i ^m**" ^J ' Js^-Jlj vjLiJli 

,j./s • ojUi oYTj VM <-" 1 }i« l,J«J aOJ (T-S-w-s>jV I — <^l_>^j 

yl — «.cV* df— 5-j,j* J^* 1 ' cT^'j ^^ l -^ aI Jl J^ *4^J-^' *iK^> V-jJt 

UUojl u ijVl t>TUt jiS^ jnfj} "l>Wl j* jjVl • J*~»Uil ol>L> 

A\-M {#'\ Js ij,Si \j>*$\ oU'LjJJ cSj^il <oL-axi>VI <W*Vl 

• ^_jJlj j^iLuiJlj »_j^**Jl5C!lj otu«lz*A]lj ^jt>jJlj ijt-Jjj-^l V&)X& 

a*J ( o i >*~^Jl ) E \*i-I J »" (J' i* 1 ? 1 **' J*'-* /«^ J-^' *•'"' (<-^'j i*JU.I 

• <jj>tJl »U>-Vl jiU.Aa **! ^i iiUi 

^_lj_.j'V <I,JJ^ OJSub <ilklfl CJlSj 3jj9«Jl tljC-Vl {j* J^S3 *v^ l^i.A>- 

i^JlG'j. oU/tio \^Xa UfiJ^.«u9 j<AJ| Ac (_}.*}-.«>_ e|i._i)! iJlovo"! ^a <1a < j 

J5i' qv>- Vfcjlj I j. — «. &A>c} t ♦ "Uo^c Sj^jj "I jP (ji «^^' «x»J* "CJU-s 
•aaijU! oL»- ^ ci>J\f U Jji) <)_j^ic j|jyj pliil <i^»* wili. «w,^y eju.all 



< 



W\ 
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Cj\~^i\ f lj>-* £**>„ JaJl^i J) OjJ>\ gbju UjJjj i ^xM 'iaJbji Oj^a 

f^jAJU ^ju UU ijio' _ -OS" iiUi Ji> _ <jLi>vl> - (^U-^rvJi <akiQ ^ 
<! <».UU c 5_jiiJ I J5" «u-_jj ,_jLr ^Uxi_ jl — oil — o^VIj j»-A>- 

\j#j « Mjillj £>^l ^ Z^- J U*>".* <^^l «^ A^Ji> (iUJijj < La«i 
<5il J-*>J AU^aXcV" C*>e^.JU (jv»- **J j*4Jtj ^jJVI wjU-aJl AiiA^Uw) U 



ujU-uJI j£ ui*S *-*^" *-»_>*)* L^ilTij Uljij Ujij^il; oU-| 

«Lot!^U,l OUjjXA S^M ♦ *;p-J JV>- _Ap- A-vlt Aslt |*^-»- _ U-Ju _ oUji-l 

a^*]| Jl jl "CJI^aUjI'j "(iu^aJl Jl L^i^uj _ L^JjIjjj Lu\a^>-I _ j^u> 



Vo : jjUl 



( !S oytfksJ' j^ pi p^ ■£« ^s fjJU> *f ) 



i^Jj^Jij SJU_»U^J| oj|jS»i! ijjjjiSia ^,/U ftjafcijiJl <JU> j^o^' 

JjL^ct Jl c U,l I4JM*- v-r-^.'. ^V "Sj^J' ' "W-j*'' z}ij^J «U<a;Uh 

\ _^.3aX ^ o_yjuJ» -J r^i^' ^*JJ-iJ SjA*—^a jui iil>- l^T^ui o4aju 

L_jAjt>oj" oL>JiJ <u.iUw — 1 jit — \^*fi (Jfllj^Jl J5" • L^iUCo ^ Oj>- U<> 

j» 4_LJJ> • 4-o- oUjIT tly^dJl ^ *if liUj jvS 1 OjwJl \\£> ^ 

a Jul L^UilT • l^lTij l^cjiJj <^"iU.t JJL«j o«4i£ Jb. W^ij Ui»- 
»j\ xj'j <J_j5CJl oljj-Jb • oiijiuJl v 5'A>=j' Jc «jaii)b j**«U'JUa 

,j— o-l lil — 1-^*3 **ku«J ol<>! — v*J|-Citj-Ac Jl (Jv.lU.I oJ-~» j~ai»«J* 

lil uU-JVI ^kL__-«u liUi ,>« a ^*!l Jc • sU-b j;^" M«*.'. ob 
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• e taj»- <1»-IS *lj»e.-o J! sLJ-b <£.J.tl i^^ai-\ 

' jUJVIj j-OUsVI Jc jL-JVI j.aS! U VI 
JjL-a^j • »Ul 4Jj -a f|'j>t*a]| tL-o-l 1 -U-c ^^^SJl <L|_«js <-a]i' 

I ^iUJ-l ^m\jA l ^il»tl' _ \ 

• slit le Ji^asJl ^i o»U£il -*-,', Jh' (J^^-"J — V 

• till olJli Jj*« (JiSi' JJL-uj _ I 

: oiail j^«/!j,« *£>iaei' «. V 

•If* r »./' s-Ujl_} jl-J-Jl J^'J ojl_^*-lj oU?Jl oV"*** >«jWw->si' 

U ojAi oli'uJl (j-i*-; O-ojl * ^^ ijl j+> -£> ,j^J (J^-ai Jl (J.i.^5 

jl*jVlj ^^^Jl _j*Jl jljlsl j*C JjiJl Jjja Jj.a JJjtlj £>j-Jl _>*Jl 
jl <U>jl _S«U*J' V AS „_j| l«S_ Iji} J> JJ-J-JI jrU>"!j jU>Vl J_*i» Jl 

■j.'s uwfUvaj) vjlT j^j.3 1—5*9 ^j*i t^-'l o_>_j:a.'I liLU" ,y& j «.*)Ujui <U-_v>j 
: <U| is J^^oM ^ e*l|£05 ,jjSfuj jjsiwj ~ V 

^LuOi*! ^i ocUT t^Ao la olj'LJl ^ * J^wuiJ' j) Pjfcj 'iy~S JJA>*J 

jjafl ^.Ux^J' ' Uli^U. ^i ( ^jj^wVl ) ^.sIaJI vJai^Jl £_WjV "=UI 
u^J^ a" -5' f^UVlj <UiAJl ^jydl ,^1 c lll ^^a.'^si' ij! oU'L*)l oJl* ^i 

W*^^'' (»J ^^jJ' "i->Vi ji JlX-iVi ^s "j-*^ oij^i o-ifi jr 

oljiJij ol^jjij' /yi Ujjij ^j ^i U Jl (^3«.> ^ Uj'Ij . «l_ ) >aAJl 
«^Ju,ill j»UaJ ^.e «.Zij_ jjJj>t« ^.f j>- _ > ;__j>J »« J-^- ij' J-**" o-° ft-**>*2->MJ 
<—J>Jej «bt yi o=US3l aj jii aij <sjj {jb oUJl r/tj, Vj rj'j;^'- 3 

s. w _ 6U*j'yi t>i>- 
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it^Jl ^i JiWl c ,_s*Jl J'^ JW ' WvJj ' «U»-L-*ll »-5l»Vl ^ ^^" V* 

; JjM O' Lj^J L-Jikia — t, Sail ^ «Ut • r-UoJl l$J (j^oJb yfXll 

*bl j] «U*« «_.L^;Tl ^3 <L&i jfi «uUoJ j^iill jl oLJJ A>-jil jt <J 

^t lj^« jWiJl j^o- 1 -^ ^*UI ^ «£?**J' '"* J,> <J V ** J . Jt*.'. ^"-4*' * ^t\# 

■L5CJ wiUi U*» jJ UiV £_U>I Vj o^- LjJl v^i <^ V^ ^ ^J^* 

lasJlj .JLkJIj _ Ji «Jl **«^ U>U~* >aS jl I — fr*a Ui>- ^j oiL^Jlj 

^jlf _j_a tyuiiJ-l jlU-!j ^S*Ai.| J^ViJl • l^u <Jjy # lf!5" <£Ji.|j 

ijijli" o!-«5" e jj>-j O^J ' * LJJ> - b ; ^ ' fs*^' JW| ^' ->* f^^ 
: j?3> Vj Jiia. V « ^MJl jl r 4Jl » oV V ^^ V 

♦ ( !!! ojaJUjM ^ ^1 ^ >c ^ l^iOi- (.1 ) 
♦ jlSJJw-lj ^AJ Sbl <j^I 1^ « (•' » < * Jj " 

J>LJiil {jc ^5G, li^jj « V^ 'Si* ^^ ^^ V^ 1 V^ 1 V""' u^ 1 
. £ : vt> Vl ( J--JI i5-*6* 5*3 &* W ^^ <^^ 
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: 'HI OiJ^ 1 ' °°W "V.J* J^i - ^ 
jj> jift j! *j>- ^ "U.I ^ aj^S" oLaT oj=»=i « oU'luJl 'j<e 

— ! (J^ *Cjm**v»- *I'V»-I 

^3 U5" ) JL — umVIj oUjJiJb JJ^U* V^j^ 1 <J, Jrr' u>» < ' ) 
£_)_} >!j jt — ^1 oULi ^ LT liljjMJ Ja^-^J.1 g**~Jl ^ (>»-) 

• vJUJ-lj »l_>^Jlj ojlj^-l : <i'UxJUv»j ji>^'^\ J*I>J t.>^"' u*-* 

ju»n**JI jj^ljf 6 rw^sJ' *i-^*«J dj*«J' O**^, ^Ir ^j'i.-i ' dj^^ vji* ^JT" 
« Ajjji v_~— » (JjA'*' ^}c j>AS *^> jJ5C> ».*Xc (jJL-pJl d' c**-** „j* 1-^* 
liUi l^J ^ Jjit OU'UJ <ai>a> l4J.fi "U'jOij V41 <JLc c**£» j^XJl^ 

'or 5, J* 'j^ 6 * jJU«Jl i^^Ji I — ^i« u^jilt JjA>o ^ L^Ji" JJLwjJlj 

* did c ^V^ Jij* y ^>Jij 

dUJl ^X»j t l*'^L\j f.j\jsi)j J«.UsJl (jjt JU-b j^iuiJl 450« «Uuii 
<^>lj^l J? SjjUtdl ^IjiVl ^ viM^VI <*j\j <wiJl «u.j! jjo; ^1 
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* h ~^ J ^~" ^ Vl o& o^J\ j^] j . AJuI| 5^ 

• s^^i .|j«ji <*> ^ o>j ur j^db pji - 1,^, S>J) 

aj» U*** 1^,1 J> AtlAg <ij^\ J ^^ o) ^. iJbJ _ v 
oU**aJI Jj < oU1c*jJ| J LT objVl ^dl - >x3j < U.j.jjjl5aij J^J| 

V_4*.U ^.^o^Sj! Jaiu«J' Mi 'ij\j>J\ £_U>'j' UvLc JljjVI lSjJLJ' Jjij 

1 &^a*i jAk> £^>o U>a»J <., ^JU JljjVl JaXiS' Jij , <Oj*c 

jjM of £ — ~o!jJl ,y> <u! UT < liUJl ^jj ^ j.js -yj ojjAo <JIjj 

£-U=J! l$S ^j^ei V «iUijj , o4jA>- jji.; •_ J j_jiCj' J.J5 o_j*5' il j^Jl ^ 
*^ A i3 cs^l ^ jj?* C^' t*^' ° a ^ jpl fcVVl * »lj>~^Ji jU»X^| ^ 

yb UL» • -Lj^oU,! f-JjVl ol_>2iil ,_yi UsUi^^J ^yZil J4a "U)}la oU^aj 

i^jScaJ) ^ JL! I l*fl ^^> _r^' ^J' ^~i^ '- ! *>t^ J ( <u^»JaJ! ) L^lo|_jcj 

♦ <1 rci.<v.fluj I^aJ J*J-\ ^jXJl <i*-Jl t^tXJl (^JJt j£> i_j^Xxl,! Ul/t> — L^i 

4J.C J^J* tJ^JUl Ujlj <9-^^ ( _yi 4l;0- «U ,jX> |»J ^ J^JJI pL^>\'lj 

jl <U9 Sj^SIo oliuu i3ji>cil Jjj (^-Ut (jJU-l j>* "^J-^ <l ^' J^ »-5L-aJl 
|JL»j ( Iji -l^aXsUlj ^>-3lJ sL»-\'l_J JaIjsJI (j.1 ilT (jl>-J lij=*-^ *^=-tj 

«.^i>t__sJl *j.o • <jCi-lj £>LfiJ!j L^^Ldl ^yjt* "U^ii' jjoj <«*Mil ^jw _^t> 

l^J f_Jj^» *A>\Ji *^ *^^ LjJ'Uj5Ca l>) ^JJ oVlj» ^t^' t^ fl- 5 ^ <J^' 

i Lpjjfej W^°'_?' c -3' W 1- <5' <-!M ^J (j^aJl v^.*ii»J "UsJl- oUjuJI j>> V 



tn 
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<jU&£^ ' 



1S> 



^S-*!* wjLi 



■5|-t-~C! ^^*^-y\ 



-_. _-jUxj' o? <JA_4i^j_ jail pJaixJl y> U>'l *LaJ1 ^jAc £,Lr" 



t oU'l_~Jl oU*T abjj' <~-Ji ^y Jit iJ j>=-Vl <>">j' £* ' 

_ Hi* — . lJ-I • . U*JJ 4 oL*Jj Ui*V cj\jum> Jjja tiUa 



£i*~~ i c 
All il» 



J^jJ-t • J>**JJj oL*Jj LgJUji' oli-uw Sajj* *iUa5* 



•w liwja- "j* OJjiill *_**__<-«! ^ <L>_jlo CjIj^«J <j-»5*i «J^ L— ~4> 

*.'.-* cs""^ ^ ^ £^ 4*ljl»t p 'j*-'j J*^' •-**■ Vi^*J^ * 'l^lj 
?.X>*J oL>Jl w^lj (ju Jyd\ jj5o' o^ J' l-i* *i*» pVi>«J J* 

oli^Jl l/> »L£j ^ j**z«j> o^ ^ v*^ ^*Jj J-*Wj j^*iJ „A"**-*i 
^ u*s«j >_i*j <i^" aA_j«joj < '^i**^ *-'^i' W^"'>^"J LjjUUj <J ojXx» 

* <)Ulj ^jUj-T <tJU^j "^'Uji u*» V^aiii^ o^" liU ' <!L*JJ «J C,J ^ ' ^» 



itv 
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T 

Excitability or Response to Stimuli 

^S" <**! & ^.U- JC j^o ^^ j-Hk^.1 ol_y'3JJ ^Uju-VI 

•y, \\5jl\j sL*Jl jc JiltoJl ^ l_^,r Ijjj ^ w VJl oUU3» 

JJ&lj • \^AT <lvJJ ^.j £J6 1*4^4) Ji j" _ U j*. j| UT „ Ait ~jS 
l^i»U>J| jl -iwjJI Sj1^> <>-ji t^- 5 ' " Uc ^^ ^ <^~U ^Jj-*" i5-i3l 

j>«^d| o^ J Jk*j' i3j*il jtjil of o^J- lil * _>J-I jj^> £X«S ^«4l ^ 
* iii'lS dj& •*■» "heat stroke" ^^^ 4j^ v Ua, 6^'VloU JW 

* a_^U SjLaJl 

^i 1 SVv>J| j^UiflJ Olnilc *A>t ,jji oljJJ^ <>l>0UuVI JWJ> 

if A' 
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<Ui>-lU U o^U.1 j.e l^JL^Ai'U oL>Jl j^«-J <U.«Vl ^J*^ J*J 

jit oL^Jl • l^ift <*k* jl <Ljb_>$£jl <U5U ^ bj^Oi' jLiJl J^aj'i -U.C 
UjXuSW Vj *S»-J^I «UUajl <A;^i» vJyJ V Uj'S yC 4iUaJt> Uj& U <**&! 

<U1 o^Sf £»,j * tej&> •^ 3 " p-% * f j*W c<ih lit VjAS ) 

AV - AV : <**lj)l 

tjjSj Ji ^jail yvSJl <*-uaJ i~<-U- j! *aJI <y ■<L_ u jij* aj*~ Xi 0j5o *'u:>Jl 

j^Xa) UJ t ^.*a*») U>- — ^yij)l\ J*>J — **jl-*JIJ *fi'l i ^J'A>i> J jf^j'l^»-jj'j- 

♦ ( ♦ ♦ ♦ *£**ay 
( ♦ ♦ ♦ <i«) j»fia*J j/jjil!^ (j^a^w *j> AJl u>au^> l&> | ) 
2^>f <>'! 4jjt^Jl <JL-^l ^cjJ v^o^j jJUl ,y3il j*^*. 

■ oljJ-l jx j»-j_ o^'i^ «Jc*il i5^»-Vl u^'j^M o^J J**'' J* iJUi*i" 






in 
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a „ -* ' oi>^*-' **>» ^-»^> u.« _^ir i) j-aJi 2^*^, '■** j»-i j-aj 

• >J-| i^J-i ^.JJi dUUl ^j'l l - J .^ 1 
• jji-Vl <jJ.| OWU3I 

• ( ^U'Vl j! ) JJUJlj ( i.,^1 j! ) o^ljVI U^ 

J JU*j»j jV>»Jl ijUxl ^i (j-slc 61 ^*s tii4>. -»ij < ^.j^"* W ^*^* 
{yi Aa^, jl Vj^*« 4,^3 |j5J| lj,ej < tlviAjt jj.Jb- jJ.)j i «U.**Jt o^- £ 



Si- 
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Adaptation, Accomodation uuSSJll 

*jjjjL\ --aJCxl! ,y <^»U- J»l*»'t ol^*- JO ot i$t — a^y ~ ^ 
ijjUl <£~Jlj iJlj^wVt <£~JI jyli" j* eUJJ "U^" ^-Ul JJ.I 

dyJ\ j — _ii' aj» olj~i>Jtj ijia-ljjJlj CjLjUjaJI ,j-«>t» 4i»- jjJ «A*> 

• tbo^uJl J.-"** j_ji ■Liu o«Ujci-v..Vj 
..JO* ^ >«i*i *»*.'.-> V*0 «*^ >^' u* J^^l u-* -A*^ j*" *-,'. 



l_-A>£> 



£*£i' <**.£> ojUJl <UJ| ^ OUJI u^ >ii" Ul Jaa-iU 6l 

a s * u^' ojj^, j*** jji\j ( m* s^ifrU j^jji ^j,.^ .) jc^u.ax.1) 



u\ 
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io^' o^ JjVj < \-gJ <wL* c*iU" UjI^ <i^l J^I'j.'J £>>a>Ji ^ <u>U' 

♦ <J Wi <fl*}U.I jj5Ci' **£*J| Jsl J}C j** o**« O'C 

jjji^j L—-*-^ MT <jf ^ uW'^""*-. 1 . — ^i £<» — >_i*5CxJlj "Willi 

e.J >>>-,> "*J-£ j* (^-iJlj *U>I oUi JLs ij*^ ' lj^*» <^-c fi>A>.J iJj^SOl! !,>>■ 

till j^jS 0^9 f U,1 ,«i oL_uJl l-i* -**•.#. iJ^- : J^ ( ^■c ijiL^j !_j! )■ 

o_A idS <J»\j]\ ^JjL^ujJI oi^JJ Ijjji-a clJl »U-a <ii.l»ilii l-L<jJ_5 > O-vTj 

<i^Jl J^l'j* j^j '— j*^ — 1*1' v*^ i; -^' t J | '"*— &i ^-O^ J~~* l5j^ 

j^.^oJ' ^JuJt J*1jjJi u^J wi^l ^ Ul • 4JM1I ^i*Jl J^b*^ 
(jJU-l oiljt U oJljV ^jJI' Uj'Ij «U*)I ^ c****J L^53j bj«j i_iXJl. 

3_u.oj <5>U Oj=*o _j* Uj'Ij <J <lcls >Uc j*£*j ji-T e^ J-.5 iiA_>. U 

* (( 0_^wo0 0J<.>- 

J V*4^ci p^>- <)'V tbOJ j*J <o«ilU (jJU- JJ& oOj^aj i_fl-JiJJl ^U- 

<*)lU ^3 4j|_y2*-VI SjLJ-t *i^-J) J» <x»-ljj <0'^U^ 4^^" j*«"^V 
<L.Ui!l SijUl ii^Jl ,y <^-I'jj <i'j'U^ J^^w j-iL^Vlj ' Ife-il xi^ ^ 

olj U* /'\k*j *_AJi.!lj <a^\ j*^' l ! J5Gfj < v_aJC^U <LbU ^ o»U^ 
^ii t , f_ i * tJjJl^J.! UiU- £y ^ Ufti- UUx>-t J^i' {y> iiW;« «'" 

JO oli 6j^' V^e- J'j 13 ' U^ cf* ^' ! ->V iclj . 'J^ V! ^"^ ^ , 
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VI «ii O^uJj i JjVl U >t>J) £y ^i \^k.^j tjJUJl Ujlji <uljj> 

l-Ljt. iL**! • <_JwJl Jfll^C l££«i~a Vj l^JU^a jf ^»J! ^1531 UjljJ 

t?* Vi^jl^'J v-* s '-' , ^ : ^ , <**— ^ Jij^ 1 C^* 1 ' WV «-*il> jJ,_^J! 

Jl j! , ( WJaJl ) 4JUJI JJjhC J! J*aJ|j SjIjVI OJL^I W'VjUa 
« ^»^iaJl i_)UO)'VI » jt « *UJ| Jc ^Ij-^aJI » J> JaAJj A)J>' <Ui"U U'li 

J-uJ Ui'Uit ,y VI W Jj>-j V ULc_^-l oU5" l$JLT L^| , « jjiadl » jf 
( yLJi>. i^j <J li'li oj-H o'\ VI u £»j V u* J.I JJiUl (jJUJl • oUa Jc 

U-J"U)U>M i(/ s <U*^' ^JJl y> ^Vlj < ^\ <J -oj& .jt ^ £-Ui y,j- 
t^-JS Jac c*kj-l U* _ MjU _ -U j*Ul JJ * UjtOfj UfU»-t Ji^J 
• <L>*iU <UiA.ll I Vfjj^o jt L^.^1 ja Uj'Ij I^j'Uj <Ua»y J <JSj 
o*"** J^**?, ' ^^-j <■ lf«*«i *>•»-,>> u?j J^ J *- •>> oi ^i*> U <UJ ^^.1 

cjV <> ^ o^ <-AUi g> * Ijxa^s- ,y VU*- Jit j! jiTt o j5o ai' Sjj^s 

^'ilj^o ^ Ijjj ^j 1 • • Uj^ytJ j^jluwU <Trjil l'j*Jai«j J Ujj 

^UVIj JU-VI 1 jj^ £« ^Vb'<IVI I>-j ^ < <d L^>„ MO j? ojj.^ 

■tUu La ^ 4J| . \jjj o^i <Jl Jl <»*^lLl i.UcJ.1 S J>w aJ| IjJ j>-j 
^^JaJl ybWVl J2a ~ flw? ^^o _ =Uw>l of OJJJ-^, ■>> JJl (iUJjf 

^Ul (ji*):^! ^ • jUj- <UiL Uli oj^j" ut i>Cj ^lywaJlj jjkcJlj 
ii>4». Uj „ t>JUaJ| t>UU-l ^j^>. -jX IjjJ - |_£iV ^1 l_j£j,l ^JJf 



UK 
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Conditioning j^^ 

Ol cA -wVI ( jvJa;j™^.i _ c+J»a»*\ j] SjUJl oj\j>- 4>.j.j OsiJ'jl bl 

•j^V J^jj ijUII wi-Jcdlj <,.iU.)j 4>U^vi' JJL-j ,> a ^ a ^o 
_: ^u L* ^iTi j! A&jt ji UJj_ jt e~kaw M£« j*Jl jUT r^c ^i J4 i 

• Jvojij| 'j-a i_jt,jb*6£J_J »t>^Lt*J __ V 
JI ji (JL**JI XjiOl ujL-ai^J) i-JU— £J) jkUll JI j^-ly _ £ 

• jUJl 'J*\j*£ JI j>i JMJlj JUJl JU1 

• J^il» o^£* JI J&^. — ° 
* <>U j! J1U- j] IjUJit ^jji _ "\ 

* -UjU ,il_j* ,j4 U>i>«xJ <-lu!l jI_ja ^i (jJ-A'V. ~ A 
JiljjJl f L~ ^j'lj <4>-ljJl jLx^lj *LJl <wi>U* ,jj dr^i — ^ 

(jijxJi ^j j«.*£w ^Ji ob^ir ^jijiij c U-i t>> e*« - ^ 

»_* ..^i-jJiSCxJJ <kU)l oljUJlj ^LSb^iC!) o>j>-^l J-**~-"i — ^ 



55 < 
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Al ^ljJ>J \4lJ\yj \4)\fj>-j <^«Jl J*' J* 1*^*^ ^^ O" ^S**^-' 

oil _ oL"~>'VI ' li^v/l ^ <oil obT jl ^UIli V- )' U y*j _ Ujtf^ 

^^u^j _ l£jl$CJ,lj tU-JCStj 'Uj^iJb «iUiJl ^ i-.;_j53l u«'l_eiUJ J^U^u 

^Jj <aUa]l Jyy!_j3 ji Jllj^Jlj oljUJ) jUto'l tJ^'ljJ ,y jt ujU^JI 

<■: „ . .jI_« <u^>- ^i ,^*w U UT "Conditioning vJ-^&Jl » (V ^-b 
j^» L^iTj _ 4j'Ijo3j -U'lCU; J_ iJl 1 ji — oil - £— "iiyi' ^ 

S4j4*i i^_^->-^ <!La- ^ OJ^J ' »_>;*■ ^ '^^ , - (^ Oj^" a ^ W^* J' 

oA^o uj^j' JJ ' oUldVI'j o^lj ^* J ^I jjJjto <Ul x^->t) _. l^e ,J>>"i 
lil VI liw e 1 ^- ^ ^' J <"' ^ ' ^ ^*» J^ ^ J^i cs^ 1 B ^ A Vl 

(j-asLi Vj^c JaJl j^-'-^ j> i-liiiJ I ^.u j" '31 <*.*^l>- L^Tljj! ob-u.)'VI ^j^c 

l_c 1*jUTj ■Uiijs.u <tA-J! p'yV o^=r < ^* , lj- s ^-° '•** (j- 1 ^*;. * j*^' 
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!! S l< J "*J jui- U41J ^j')' {j$3j * oyAe a ij! Jl »lj»waJl 
• il^Jl i_jJ^jV> ^-ul' _^js> «A_>-J ol — mJV! till (Jj-*' (jl UaAJt "jya 
Jajjj <j'l^ia>. i.^ljA> o^"^'^ r**""*i °^H J*Jj ' ^ a, t o^J. oU j**'- 5 

(V s jviTj ' iji— 5^> cjtr ju>ji ■j.o >ir • jyjUJi'j ujiwi^i j**«Uj 
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ut*«Wl.J &*Js 



<Jt £\ji\j <i\S^i\ iiLSJi ^ Jsjjj ^| j^, ^ 



tW 



L_*Lci' ^ c— J j^Jl ^ uLCJU U>ojl jjLUl jiTt jf "Ulx^Lt 

LJIj . '0 j.*i),j H-UJl Jl ^b=*>, pw*>. ■>_,»»« a «J jU-JVI oi U _,^i« 
ija-JJJ "UUf.j «L J ^*' Jj>f°J oLij <!j < J^it oLUa> <J -jilT ys 

^.^ijU'j j^^^s-ij (t-jcLLsj ^>U«9 <J ^S>txj' J^l_jc ^ U>|j j£*ii c|oc 
•J .>***£ ^i J' ^jJW*i (»-f^- c 'j'- 3 *- j?-^ b olt*Jl ,jjo jij i A-jj'l*o^>i«j 

,j.« ^ UUo £.'>>' *^4J^-« Jc oj-VaMj ^SjaxJIj ji.sdl Jjo JsjjJb «U* 

£Ux>-Vl (Mj Ecology & Synocology <i*J| ^kj (Anthropology) 

\ — -J u^i U^a < -UjUlj <>j.aJI Uilji^Ji pjicj Sociology 

jj>«*» fUJ'Vl Jl \!j*juj , <«VjJI ,^-ljjJl ,> jC& <LU-VI <j_^-s 

• <ih*J,l oU-Jlj j^'VI <jo <lbLjdl eAsiUAJ <L.o«> oU. 

\ 

'jl-' y * ' J^'-*o'VI oU«J Ac 'C\)1 jj.CJ 'Lo^XwJt o^USaJl jj| ,yij) < ■^J** 

(jijjfl ijl ^J *^J JJ < *-*-*ic (j*"-"* i*A ie *J,J'*' <•* e**-^ WIJ ' (C^J.J^' ^5^.2 
O-A-4-ij < <Ul^Jl a j»cAxi.l Il)_j*j«J|J> <3jV>=Jl jlja«V^ t ^j-jo^' ^**" ^■J-J!.'.' 1 
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j.+jaijlj oJUJflJl ^oljJfJ ^i^l oU'UJl JJU> ^a -J^"j Jj J*" 

'•»LoV.» ' ^ij^tj ^j^l U>bJ j« . Jj-^AJj o^' >^ j-^' 

Jl ,i$j*> f< \ •^^ u «-ijU) j <*j,Ji oj*»- Jl, v/5j*J' ft **=-! .) jJ»-> J--* 5 ' 

fG-hs^ .J'' .tij* f^ ' «4 r «-i>IIJ ,4»Ji>Uj -i-JJic <«aJsj <jL*J.I; S^ki 

♦ ! !$? W« JiJl «o* J^.'JI'jiJA 1 ' f\ < j*-''j ^*°J. "V 1 -" u* oLj^jj' 

^^"b ^.-r*^! 1 u^^-Vl p\6 Jj^ai »zA {jA >LaJ oU"l>t)l oi* uj^»' 

^-U^-l 4SM ^* jS\ l JaAS <tjjj ^iUi^l •j^^s- ■y ^/vfiJl «^*» ^aJl, 
4jyX\-am-jk. jfa'-.&Jft j±b.-fr : \£ •W L ^L iJ , -3Lui jVl % ->bt> 

*J* 1^>jK0«Jj i*j|> UseJ <£a I^ITU j^Ji j%w* J^Ii y>J ) 
^AaJ'J 4LwH<a§ y Ij&^Jj d — «d j>ly SiMl jjs %#$**»& "<ija- 

Mi : JadJi ♦ < 0i>^' 
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U* »o>j Vf * u>^. p» Vj (^ fej* MS ^^£5 U» ( Jb * vtfj. U 

• t £ - n : o-i < Cj* J' tel:i4 J 

i-^cUx^-Vlj < — **Ulj <oUa^V! ^b-Jl J* l^u**f l$l <>>iJl 
tiLJi ■j* L_ii_aJ U ^.43! JaJ ■♦ I4UUJ ,jX»j Vj Vi*^b -u-Lw-Jb 
cJjt &fy Jl ^"iLj-j' "jjs cUj^_jJI tju^pj.! oiy ^i »l>. la «j jUM 
« «tfU)l j-SW.1 » <l>-j Jju ^bT tfi oji>t^> l«j Lw-T ailij ( JU>ujJ| ) 
*-~*j'j* j^* g*«*> , t** c V' qA./^' ^cUAil u j '-'j^>* «ji J% ^1 (^J 

\ j; *o'l («y,cj Ojwil ol'jtwa*- l$-J| tSj*J' lt? ^l iiUl a*»>- 

.jUjJIj j*aS <iiloJl' jUJl JU Ijjdsl^^ jky bib c*>lf l*j| ^LIl 

PuJl jj* ^ |*itwVI bv^'j b„rf^* £**>• uf^" >" jj>-ajjl ^ ^*i./l 
• ( JU)'jJ'I_j L>L*«l ) lj;jwt Sj* j»- «<-w> ^b jUUl i}l> ^* j u^^Vl 

<_— UJJ jJ-olj-C jfSXt Ca*eJ' * I **,/*J ^*»j*ll "Ai^M JjHfJI ^.J*' J' 

"*— — ^*'j^' ut^ljVlj l-wjij b^!*'' jj" <J^" .^ v- ' c**«*iU <u,ixUA^j 

•AjjUoJI Sjj 2Jl Jl {*> C*Ui»j '•jjaaJl Ol^U^illj OiU^Jl ^i 

■o»Uxcl oij < <*^uLi <ij« p^lj^i. j>iUl «Jj«» ^.« JX! • jl*«^-*Vb 

jc ij jluco^Vi'j «UjL*»*Jb "LjU&lb <u«->L**J|i LjjlLUijj 1$*ja> ^i 

<Jj^_^_*jj 'ij\j>A\ oU-^o JIaxcIj c ''>*'l c Ui> jU«Ji <i*» j**^' 

/ MajS^J! 1 oLo-Vl gv« flJAlt. "y ^iSj, t> Jf Jj-ai-l <Ij^,j JUo'VI 
•'. JaiJ! j o^ULlj ^Vlj pUU-l 'y Sj*J" ^U*SJ J ' ji^^J ^lj*Vl 
SjUiII ajl_jij» olt-tA)" Ja j^Si ,*4xUl oU^> <y>.j ' ^/lAi jLlj 
^UjU-^*- <>w9 5^J| vJi^b ^ o^, <A^j <-.aU. jl — kiVl <^U^ 

£0. 
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^JJi ^aizil ^L- • jUl J^wj JjL«j i^to-jij J*-*! V^ 1 cJjWIj 
oVU^Vb "S^-y^ <»j\j *j4>-^i oj4*l\ «U^a)t oiUUlj oLoljiJlj 

JjLi^Jl 1 JwJt -»^*>'j p Ua>-Vl »t*»**fl> •Lu'LCaloV j*i (»! >_>• ^* ,_U>J 

• <>-l* oJijv •j.^-'Vi ji ^u^vti 

All 4JU> ot JI V <jt j* JjVi r ULV ^i j^Vi <> L ~-*i V. Jf o( 
"*** pv.j* <** j*^ J*' vj* <>-a^" i'j^"j oby J^' cJlu V jUJij 



io\ 
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HJ|^w»Vt OWUJl «w ( f ) 

,_5jo-V^ jl < 4 -J\$L» oUb£l <!UJt eA* J-ii' j.Jlc jjjo ol di£«J 

ot jS*OIJ 4^0- <1>W <^ Ji ' J&J ' ^i^^J ti^ 3 *'-*'^ UjaSU* IJi* U^J J-U)_ 

^y V. *i ) \ ■jjljjo jj^&jj < _j-v— «s> iS^-~* • i ^^r ^j*?* u**^ o^-'Vt 

Jj — wsJ-| ^ ^»J Jt -'- OJ- 1 *^ V ./-"^Jl <>» <-ol •>X*->'VI ObUJl o^-w 

• ULo-1 <»*aH 5#-ji Jt UjA^ f*»l Jj ' *^'j ►I'-iill ,>« p**iUf J c 
<i'l£Uj o^-v«JVI oU ji/x« ♦ rJJJ o^J J** »>w- Jl -tiLiyb jL-JiO 

JuJl l^uj <» ^>j>'j •-UaJ' ^dl <*-o»Lu»si-j <rijoS jy>l _jT <ui >t» ^t 

oj1j_>Jl oV-A ** £,Uj'jI A* ob-b«^Jl <->Lcj u*^' ^.H-*" — 

<>_* »L-siVlj fjiih J~&\j, oljUJl uK~- rf>J JJaJlj <<>^b 

<ji^j-i ^ij^-j Wjt*" <y Vj-^ 1 ^ j' WjJ^M fl&J oUl^oJt 
o^bbw. ^*j , Uilc Vj UUajI jUJ.1 oo* JU^ >^i V • yUiiyi 
<_»-i» Sa^ *i^ '*^*» c f*J Vr^'-J f>^*Jl <>° -£*" i* 4 * <i' ^ 

^.y J\ £{J*j 6^ oj'AU- o .' , ~» Ma i * »lH.J* i ^ AJ ■ , c JL - ,ai ' liSiw ' ^ J Ji 



i'oV 
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Ja 4cUJ V ,/Jl f4^. £« f&*J ' V 4 ^ 1 '^ , ^J^' p**" 1 !*- us - **** 
Jjj L^'V 3Ju--a« f***-!-*— • £>-JiyL ^1 J^' jl-l J S^s**^ (*■*** j* 

ijs^ ) <jA**5C>' i^*>iCc JUil jl **i_^* *V*^C JV-a^l Jx »UX*J ^Aj) 

^ jiiyy <JL jai y J. <bij ^-J ( (Conditioned reflexes 

k}jJ&} \am>J ^V.^J P^°i 4 ^J ' ^- 4' J ''*»J <»UJl oUt^J- (U^i'SlaljM 

J*Ui» <*»IjOc Sj-_«<i ^ ^ ^^^^1-^J.I jjc ,j» ^'Jtjl- 4>c *».jU- 

Jiia JU Jlj oUj'I (jlj-** ^*^ ^•H. ^* ur*' tf^* ^ ^'-* ^e^^l J? 

(W 4.1 jJSJlj ,ji>jVl .yijL— ~<J olj/Jl ^.^-aJ J^V-* **«*'' J*^" 7 
ur 1 * fc'-r^l °^«^* 'j*/**^* <UJ«*J| ^UiV tftjJJ jlji> J* Oj>"\-**«w 
<Ij*m* oUjXvma Jl ^4; l_j3>J Ij'U- ^4>ij ^ilj— *>Jl J-oVlj sLJuJl 

Jl Jj-A" ^j**^ n—Jasl\j -Jball'j; J*«Jt ^tz-aU <-*»MJI obua^ijj 

• »JjsJlj *)>Jl Sjji c*«l» Ui*»- 

^fjpJlj »ttl _. <JjlVt ^-.luJlj <jjuJl <tjj| 0' U" • j^T ,yu» J«U 
ol i /AJ-l | j oL»^>aI|j 'UjXCJl : <UuJaJ| oU'UJU L- JtA L^^ii' I jj'U 

JL-oflj (iji^J) UJ)>Jl <I;l4>-'V bj *»- ^JJJ^ ^ytj f oLLi.Ul.4 

j~J3 iJ^r-ai' V J^J J^' t/Jl' oUJUO'l oJU • h j*j>v}\ olijJiAJli 

jAjb ^viJl l$Jic tj^Ux. ot yt V^ 1 oUtt£Jl ^ ^jf jc ^LLJmI 
^i»i U A»it iJlj^-yi oljUJl 0^"-" uW" * o^^lj 5iUiJlj ^Jlj 
«jJ»»- <t;jtj ^Ij^t j~isij' "U-Jl 0JU 6 tjii l«i^j < oU>*dl aJi* ^ 
* u*lj*V <> <iUi >cj c>Jl a^^«J flJ4-b ^J^b "Ij*^! tj»^^ 
w-lJl <JI_jivyi oUUJl (»Uojl (.J* Jl oj!' ^jzll J-«'jjJI ,>» 



SoV 
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■jj« 0V1UJI oU^> ^»'V c^^~ jW'WJ oj^>- o>Ui^i < ***j^ j " °"^* nJJ *iU*> Vj 
♦ t|-\il! <i-Uo oiU" LjiT l^iU'Lo J>t ^J L^dc *LiuJ| -L**>- 

jjj JSL-4S.J oU*m- Jl ^ ^iJ*** -A"-*^'' tH**^' i/* ^1 J* < (^C*a 

• jl_j>Jl Oj*>- i!j-*J' O' V-^-^J* ^£>0; ^Jl ojjbJ-l ijjju-SJI ^ ^JLJ' 
Jil -J^j j*f*« J_il&Jj ^ilj^j (»*;*»■* «> J' OJ>-^iJ (iJa^Jl 

( UwJjJj't ) 'LJljx^'VI U-^T jj»- J^u l^.i <uJU3' jJaj'j ^J) Jvws) 
oVjUJI i-jjj^ i>> <t *^'.>'' vi*i jv*-^- 'jJj^-J ^j'lj**x^« J) (»iL-VI 

A^j't loi" — ajjUcLI (jjisUil ^ jr*>j{»'J'j p4>\ " jt tJSttUJ.1 (jbwJlj 

, 4JUa» ojtJ JiwWl u^^Jl E V>«> J I jlW ^Jl <f,j^l «>^l tb*^ 

^j>- p^ ^1 v --^' 0^ 'Jjt-jy^i -^ ^"IjAc -U-L^ U>»^i (*J i>«J 

ol^Loi-l >_.V- ,u»\ j»^m J*i 1J5C* * i35U\b ui^'J (*^ ! o^" j j j 
filcVlj. ^aJiU I'jiUu-l ^j .^SLJly oIjJshII'j j>^i! jL^Jj 3j.jU.I 

id 
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JJI«*) f*L-^H 4j'UjI ^j <Uc ^ij *i.j~Jl <-^«i»U ^ j>X" -jXIj 
WV <^-\ »ja>I ^ * <^JVI <!U*H <m^»-j .oil : ^_^5C!l a^jJl. 

JU tjaJl «U~a> j*j ( « l^c -jjd l^jli liUUi; Uut » JU ^aJi ^LiXJl 

t_««-l'j]| « <J V>-**« LjU|!j «.-Jai>«J jjj ^"LUiJ liUji liUji Jato-jt, 

iUaLlj ^UIlj jjll £ji>f V" 1 ^ <*"*>*".» cV>«a»JLU l^xclj; 
u&J J«-" j^' ^ ^3 • Ujiij (aU»iVlj vj^'J j^'UlJ £^b 

(If* (*-fcr* ***l*» ^1 yjji^JJl AjI^j^-j a4-m*A)1 *bU^ jA \&>- «_*«^aJl 

J j*ilj jOl-Jlj J^-lj y^^U.1 jl>J 3^L«Vt a-i* JUjO^! <y ^ ajj 

olX^ ^U*2-wl dU^J ♦ y^kll ol4*J' <^-lji OjJU*;,j y-UJl sLu^l.j 

lj-ia>-Vi <J.u*J,|_5 ^jl__Jt jJsL-d) obU ^ i^S AyA \jj£ \ $» 

IjjjA* JU^VI jju*. IjjjUi" j^jlJCI ♦ o15CmJU i^-ij* <>,jUj' ^L^s 

JLS U O? <fj) »U* yiMJ Jji • o^tj ^JUJ-I O^lj jU-A. <L^Jt 

oUluJ ^ jiU| ^^il j^Jji! J^luJ' |jufj bjjjf JUji ^i o^uXJl 
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iUJjJlj £>-J*\j u *wj'V> ij\^5Dl ^a i^LtoJl ^tMaJlj , iJj^Vlj 

Jxii ^s c^i^Vt o? J^S <> Uw^ • u^jVt Jet> £_,Lj ^xJt' »!_yUl 

JoUi»-VI ^ W5'j«U> "'J^J'l A&u \*f < oj\JL\ *»?J2J f^iJV ^r^SkJ'l 
<LSj *l>^l ««iU». V'i-"' ^*i- > o>i£Mj SjuXl! l*^UwJ!>V ^i*-Ji' JI-JAi vjl 



*o"l 
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f*** 1 ? ^yy o^ uU*JV!' o? jj~a*}\ j* ^ ^**rJl °^* ojuff 

cAM^J-) -y Awv'Uj . Jj^t. tJUflj « ^»-y V JUJI 'y »jjJl»' 

ol>u- u^-M 1 V"V "**•* ' ,A* -^ C"-^ J ' J^ ^ JiJ* *^V 
^^^Jlj l;^i.{ olC«J» ^Jtwx* \X» jJV • u'j-i-lj ciUJl o>~J 3JU&. 
4jAc Jc (^Uj ojij^i {4>\ Uf * flJSYb J^aNj *cUaJ|ij JU-jaJIj 
VV Jtl,„ - > A .i ^'U**** Jt K^jj^aw £\Jaj\j cibUJlj JLJ-I ,y 
•UJl <iU*-j .J^l *iWj fJ3\ '■ £te* JL^mJ-I »JL_* ■y • «JjU« 
oUIl W*J **UmAII J) ,H^-«i JJJI J*aJi iwlydlj < JU»Vlj 
S^^aIIj fcy^a-all u>w«J^ «4Ji J»UU ^y (4&ij ' fUto'YIj 5*Wlj» 

^j < vLil r 'U* ,> u>rjU-b *UJ^b '^4-b 1~-~t »U^Jl 
<.JteJlj ifj-tj t\j*J\ jc oj>jiWl »UTiVl uUjuAJlj •UjyVl' JUa!» 

v^Ql y.J • <ijk» 5^ij Jc c«A«> ^j^ Sj^j j^, ^jj) ■^J.i 

j^UiJ IjWJ-i ^Uil .^ JiJUIl U Af*» U IJU ,J Jxl • IA*»* 
*• 3**2J \* 3ji ^U^Jl ,/mj j^Ajlj <cUlt ^"U. ,»4JaJj j^lj 
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• \V*\ : ol^cVl < ♦•♦ *1j* £*% ^VI J» 

Li I » J^S t£»- 4^ *ul is*- 3 J* 6 ij-^^j ' j\j&\j _>Lx»-Vt j-* w^£il 
<tiy*>j$ 401 ^ lil &fl|« Vj O^J 1 ^ U 5 > <^ WI f^' f*^ 1 ^l 

jJ^UIj , 4jU^aJ ,jlij^, *A't W> j*tj, cjv- jl^Vl ^ajj J-^^ 

u^jj ^j-^b '*k*j j*w u^j ^Js-A* v ,j ^ 5 v-** ^y^ 1 

I^JUpj VjJ*- J*rJ ^L-Jb J»j«Jb -H 1 J '->1 <Ui JV ^ij lA/dl 

wijiiii <**-jJi ; W^— fJU? v-j^b jjU^i ^ c^'ir iii 

Vj Ajtj '<Jd.\ U*!j^j UyUi« u-iAWj JULl» u-Uw-Vb >5U^I 

v> WjA ,^ii <~s y Uv ,J^j ' ^-jJ'j - i >'- 5 tUAlb . ^ 

^^UJb ^Loxi' JJlj5j '^-^ ^J^^ 11 'J^', 6y " ^ * U>U ^ 
^'UT & \fijhi <^^ °^ c ^'^ J^ **■ ^^ J ^ Jl ^^ J 

oU^i* ^a^ >*** IJUJj « «iU* ^Jj^' ^ J -^-^ l -^" C^ 
j-^JIj ^ ^U^ ^ JW^r u^!,^ ^^ ^^-' 



i^A 
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oULujo ojj*Ui "^J ' &jjJh OjJ\ o^^i £*<>■ Jl (H^l^ <j*- 
JU« ^L» jl ijj>- J*lj,c jf J-*- j* £>'U _j? J^-U (»*«*-^w V <Uj _jt.- 

jU^flj JI-UjJlj o^'i CaUCJI j*^ ol& jijjUJi y Jc OmuUj' £_ljii 
o'}t,> Slj£ ** *VJ*J < UjiA'Uj jJlj JsjaJIj 0>«i"l_v4lj J^WVIj 
Oj^ 51 jA p*j iljTVlj iilyVlj jUIU JjAll <** olf U" * IjjjjI. 

> «T^jX* £>#" Ijj-U- |»^''Ui yfi -W lA^ij ( <>,^l jt ) <z>JJjh J ^«tt 

"Oj^I c*«ixcl Vtfj <LJ Ijj'IS" ^All jUCi'Vl oj^Jt liUiT ^^u 

-LSy: 4jL*> i)t) o_^ 'V jir*J ' U)'U,tj IaUjjj V*-"-*-' J Xi *J>jfj< 

• ,^1^1 ^j J*n*-I (jj V-W ^-^ c^ASVl J>*Jl J I 

oj*j'IjJL50| *$i* o^ fLiJlj ,jj j^Jl MM • 5 -^* ^ ^*s >1 ^' e^ 3 ^-' cz**r 
jjLij oj^l^Xl'U ojsrtJ-U ■uj^UaSJlj ojij*j**Jh ojifjj*&lh 

l^lJali^Ji Lj9^S»- A^i )^««Jt «>,/*-' 'Wl Jl O^l* ,ysJI "tAt^N*! yjJl 

j^i^t ju L-si <*j'U^Ji oV.^'Vl JjLuwj v,/^' c^^ ^a^cj * Wi_A> 

fU«j! £***■ ,j* ^■Lr^ iM IjjcUawl ^OL*sJlj SiLvaJl L-j-dc *Uj»"<j 

♦ ^Jl^ljlj <c««!Uj <U«-aA!l <>'lCv< vi^J pJUH> 
oUtjil ,_yi A<W "Wis-j^n <JI«U \^jj o'j>-LjJ.I "U^jaJI Uj^O AS 

ci^yU OAwJj CaA«_a»o A_^9 OjP o_fJ*>tX4 <^l OjX lili f ^pfcvJlj. 
ojA> ojljil uAwaij j^st^a i;Mrf U^ia V J*~J Oj^J^-^ *lj*JI JT«j'3' 

L^iyij L-f>taT djSj^vj W^. ^ uyi^^Jj ''jJJ'AI «WAaJI oj\^JiJ-y 

tl_aJl Jc ojils »J^»U*. <fi] OjSsXj fj'ljiil J*Jli-'l 1J—4JJ i i^^sSXV 

£>-J <i'jL^_} JWI o^Uj o iiP A>»xll oyvoUit cjjjmAJI a>J ULgJ 

^.«J ^lw_}Jl U«,T <->J4-mX ^ ! UjA* Oj»-U> ) yl\ JjUJUI Jl j**JJ>i>- 

J' W J** «JJ' :i Jj^a*" v** i J SjU*»- jQ (j5sJ J ' ^Jj^l *_r!.J^^ 
vJJi^iJ! 0L.5- JjLai Ja i«i!:aj| SjaJI Jj«ij o^xllj ^IjiJl'j ^jJl ^**' 



^n 
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o>Jb j»j)\ l^U-U JJUuJij ^aJI o*«J vJj^Jl 1 J| cJL^j lii ^ 

^Ut ,y ^Ul j^*;- 3^ <-iUu*j V-JJ tSjJ* <> ^^UVI J^AJl 
JTjSj ji-i £Lj'l Jl ,*aM <j£xb «j,stt| ij^uJl J) UyJLj ot *4-Jlc 

iAa-jjj J«WiLl -L^JVI <yM^jai\ <UjJl}\> (>a\jJ -jj^Juj jJU-1 <+*S 

J\ko'_y> l^'iL^j a**-^' oJ^»c ^ hj4jLu*a ^Ull Ja>^ O^" <^» 
f*JjA» _y>ljfj *^^J <cWlj jCaJIj <i2j+sj\ JoljjJ f$AJU-J *4)jJ 



n- 
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<U.j-U» <JU VUf ojIT !il <LoU- «L>-uLlj 5*>lj-J"lj <oLiJl olj^U- 
<**«j JLJ-1 Jlcl of c*o- W'^.fcj'-J Lji'li'L* ^^^j l^yUajj L»_^bLu. 

4^x0.1 |% 4*J*)'j ^'US^Wj ^AJUc c*>IS" lil (^Sj^lj ^U^JSj J*****!) 

Ljj ijjL&u «u*«ijC« ^^ UW *•** o^. — «illi »-» _ jaJ of y^, 

^*Uj ^*jj>» oUmo £U*JIj oUuJI *JU> c*m«J • uJUillj <^Ux>-Vl 
^*kJ|j Lj>jvUj' ytC^H g^i p> ^j < <**V1 j^b^ ,y Vj <ju„Uj' 
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il^i^^sJ lit "i/l i5la« p&A oj*wu ii«». JlJ-l JUt ^a ^^^.I^a JUi 
f4>")jj>- £« ojU^Jl Jl f**-j*«J. V <fij4all oUlj*J-lj oU'UUlj >li*!b 

Aj^j^jj OlfiljJ O^u-Jj S_^«JW ljl>«Arft ijj& *^'1>L» <-<lc? O? •L-esU- 
^.JjUcJ (*J»4JUi' o>^»& pt>\ \S j< i JC$\j Oj^JI »!),>*»*> "^J fiGht 

JUi-li Mjillj uA^ 1 '•i 4 -^ c^'-^ ^-^ J^ 1 «iV (H^^i V JJJlli 

OJ'UxIl 5Jj^vjj AJo^nJl qj Jjtd <Uii>U.« £LL> ,jja oAljLI J^^Jl o^^ 

Oj./r^. t>{ j^b s j*^* J 1 J^-b ob^-1 2r* -k^^b jrj'j^b 
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Pastures or Prairies 

4> g*jvi *j^ v^ ? W* tA^i.^ 1 *-W <y *^^ ••** & 

Jj - ^jsIJLIj ,/JUJ-l *JUj <>* (jcsT vji*^ t 5>-'V' c<U-J» <> j! 
Oj>SC? c*-> £>Jt <J; j*j= <V. UjLzet ,j5Cj <5j»-Vl' oUjJf ^« iW ul 
tl^^fcvAl) olo-lj ^ ciijij f (jAJLuJ-I <£o ,y Sj^vo jLU.^ <**0j* 
£(U!! JU • jl^Vlj ot^^^Jl "^t^j JU-1 uV.JJJ jUJl jj*-j 

^i ioj-lj^A <Jjl*X« V^J ajWW oU'Li yUU'Vl jl jjAiUwll 

juct ji j^ - v <*»Jiw .i^sCJj t^ 1 iJ ^ ^-u-*? ' *^k ^^ 

^j^bJ.jl ,^-W.J ' ^IS" >*^' OJjlc ^jVl* J^w (J>» W^^*- u *i«*^ 

-ifijjj U jsSKjsA-) <> * (jAJUti-U o***» l4«Jj Uj&" j-^'j b'j* 

j*Jj [a l^iaj < ^,|,jJl <j*jU£*-,J tjr^y^^J W* - ^' J"** 'J^^iJ vj'w*»"VI 

^♦W U ^J <ijab>M SOjiAfi Icl^t 0j&.» 6U«vVI J*-l4' „£*» UJUU 
JUll oju,*** oW »lj*« B ^l J-* J-*U3) yAJUfcA-l >*> t3**»»£j cr*H 

ytfUJ.1 <u ^ lu^>. jU^JVl j*X> V I o<J • SJ*«j JUct Jl 'Ujji*- 



nv 
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S^jJ) o*» lit ' <*i\f ol^y *Ui „y> S^JT oLJ" L#I Ojiy lit V! 
y^J, ^UO-I Jc U^ai V^JuUi, ^u,- l^-U ijijjt ojTj c^ytj, 

C^i ^ ' */>' J-'J i^UU-l <j£ ■>! 4»_/ ^ 4JLJJ oil jU^Jfyl • Ujj-U 

WjU; <Ij-«— Jj < yjM -w j*ij! la* jljfcJj < U j*J (.j'M!! co^Jl 

<j°Ji\ oJj 6 ■. j Lv. w .," « 1$^ *UuU «fcL«jj W^* 4A* 1 ' u^' cA>lj*J-l 
»)i£ ^y> U^i ^*» jaJI S>iSJ) p»J-l SjuXJl olil^J-lj j^lJl jlJ o^ 

4JLJI3 jt ajjJ-I o_a*^» o j& . oU'LuJ I Vfj ■ ,j<o o^.tiJl oU Ij^^i I'j-jJ 
oUX; l^olaet j-W ,yjt 4m*jX*JU i£jl,>»«*^ S,sLWI rfc*i^J l*« ' >uM 

' .Qj.^Ul »|J*Jl. 

<jji ,*>*J->. oj^" <*£*«1V "S^W W^* oL-Jl o5tf"T u! Vy <i-ujX*ll. 

^!j:i/r^'j j**".*** oUijJ-i »4* ^*t * «-o*" *W-r« .J<r->V) 

, ..'„...'. ■ :" • u^'j^Ij 

^]WUj "'^^l WL»t^*« ^*^ <5Cw»l*s» ^JUo ^»j*JI J JC ! , i ^** WilJjclj' 

J.«jJ| ^j oJ'j^J t5j^' <->.>* ^ •"'^'jtf 1 " J^"^' c*" wi " «^J*" c * a * i u*** 1 
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• V - 1 : "it ( ^iWj j*$l (sty, 4>t£ <J^iilb j$»y (jl^, 
• ( £ : jj-U-l dJJcT _"&( ) V : Lv ( 49&JI (^j'' i*3 *■$*$ gj*> laj,. 

: ^itj Uj jjwJUauA-I yi'jt <>jj j-wh^J" 

J*«ij e>X iilL JJul' ^! U>~^Jl V" 1 QWWU Ujiy - V 

IfiU • J*-j vi'VT S^Af J*c ^jW ^. **»-ljJt gt*U)l ^ ojAs VUxii 

!'!! J-^Jlj ojl^lj <SUaJl» Sj*U eLA-b 'WOJ* <Jj3' <>« 



_.**o 



i <**oUM ^i <>ji' uwa>i *bj**Jt <>jJl a-i* jaX*j'j *- (Chernozem 

>iJl ,j* jj — c jJl o^Vd *b>-*Jl ^jVl Jc • U*>cj ^^Jiij. 
•uftllj oU^U ^i'U_> - ^ jkJ i«> ^"iLUu L-j-j oj-v-jUij 

I4JXJ < ^Uo-t ojU £wa? l^» • jJl£d!j ^*X-Jlj J«s»Jlj j^UJtj 

ZjS UUks J_j»J ^jVl, aA* C*>'lf < l^Jl oW~'"Vl -k>y 1 ' J-J 
«jlj3l qu WcJJJ UalAct ^ JXSj oU.lj^l (jaJIu-I SjUft! oolAeb. 

^j>J l#Ujj$ V L*U <Uui.' u^, O.W^'V «j^ * W»M>. J Wtf- J^ 

104! t ^ikj^fj U^U-j y>*(*ij W**4* W.;P j>k""»J v£jlj-iJl ^r° 

<jj J-iu i)jJ.j_ <LJ> < <j_> ^« j^JCi jf v^. '"^® — jL^'V) <L*JL- 

jl Jl <ulxj"V ojljctj <U*j J^ai_ j,4jo ^ (Jj^-MiJl ,y» jv^r • <Ulc 
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-U*i 1*5 ji u^ ^ .i>JVl o >Ul ^i t^ 1 ^' u- 2 "^ o-wmaTI bU, jf 

u^ * £,^r iy i^*i ^J Cr^^i. ^^ **•** £** V *^ o!U*»VI Ai*j U*uc 
oUjISJ! oA* * Vi_m>j IjaT ^y^> t <Sj>~> ^i** oUjIS" *Up « s=U*Jl » 14* 

jJaAM ^« £_l ,^_~_j!j oljwJ-lj ^Ajl .jaJlj (j-s»jVl ol**JO L-f**T o>i5" 
■OJ 1 * u*" t5****i Ctajv (^jJI *UUjl 14* juaio 'Uib <jW ' ^j^Jlj 
Jvo-Utj oI-*.;,a!| iJL«a>I CjU«xs J}L_>. ■j^s. l^i>«j' t^jljJ jj»*'J'*' jtk*- 
oliujjJl'/ Ju^J'Vl <_)J_jjJ' ^j (j^jVl ol**i^ ciA»j*i • (jijIujtH'j 
<-j4-l * i_jIjx!| oL<^> .uoI^Uaj ji , ( Jas I41UI IjiJU 1 j^*^ »lj**t-l 

• CiImwAO 4*1 l**i J»U*J .►bjwW,. o.>U JI J J>*Z>, fcjblJl *UU JjW t£Jjl 

*;«<*- tM B Wl»Jl u^°. J"^ ' <bj«Uj <Cw>,/.i^jl SLidl J>-b ,«i <_)ljJl 
^t^M^-1 Jji-b ^ ^^"'tj^-^y jWl' Jfi SJ*-lj lj» jJ *_jljX]l oU;;.^ 

iIj^iSIJI oUjjJI o\i eUi'JI 33lJ»Vl) '■• (A) 3i>iU.I oL*J-l & *hf 
•.rfATjiJI <!a^«j *bj*-i 'i\ja Jl I^Jj^^j "Oj^jojiJI il_jLI JJW ^^ull.j 
^ (sliiJI ) ^lidr^^r-Vti)! 'Ij,Ujj*I «4* * «jl^»-j "Uj oljUj 
Sj'jf'-lj' *J^Ai' jA*iw Ij&j f y^ia^'^ ^%wj (j-oj'Vl ilj>w J* 4jjA«i,| 

.j_j*^Vb ~ t**J1 y> ,^>-U*.Jl oj^«Vl '*' I4IUJ ^.^^ u-»JVl J*-b ^ 

• _ \ : jcfyl, ( J5>! «lii aU«^ < ^Jll jrjs>5 jAf1,j 

. . . VJ u juJ u-i iijxii' (^> 

♦ .at J^«i «U| yl. : jjl^jjOU J^l ^.Wl (V) 



m 
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i"W 
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a»^l OP** : Vjl 

u#-I^Jt 01 Ail I ^ <jA/VI olAo Ojj ul >*3 <fcu». ij W.I ^ 
«u^-~^> cA>t ^ <y <^y ^ji U JT Ojj ti>> yiJl— AM .j^jl <> 

vi jCw v ^fj\ jiAii ou e»jj £«j , v^iUj 6i>-^ij jUjiyif 

Ov)'^ 4jLiuJ| oUj\£il 0-" A>-ljJl £^Jl ol^it jA&j < (JjlVl oU*j 
\jJxS\ jljllj f.U-1 iljil ,> ojj \^Ji \4xi\fi\j oU>JiJ 5^j*iU <Lo 
<aa Ca«a-C» ol — ;Jli3t ,>0j ^Jr^*?. u^'AJl piU^lj < jUxi' U,U U^* 

JjW' c*^ '--A-^'' 1 ' £,y ^A* * <j.» V^*i '^*i u^/VI olAo H.y'l jAii' 
lj>J Jj-l^jl OlAill <_ji Uoljit jj^ iJU As'j < jU4 Sj^j ,^» V uy; 
J-wai, V^jJwjj ^j^l oUjc! £aw»- ,_y9 o^-J^' o'Aio <j<S-**J ' Ojfc^* 0"* 

u^J^ ^ *ijku ^*lj»- ».>*>■ J cA/V' oIa»j j^i*j' • jU*? **oW ,3*e Jt 

• ^Ul^l u^'j'Vl Cj^waAJ J*l>e 1 * v**-* "S^'jj" Jj^'j (j**^*.^) 
I — — f>V ^jVI 0l^,Aj ^ ; ; >' e>ii o^vii-l «L>j|j OljUJl <j-<>j\ 

(Somites = ^UaJI ) <$>L&dl oUU-I •>» 1L*X*» <>« ij^oJl 0j&* 

ijjjjyi £« <»^i ^3 uu i>uVc j^s«m ( jij*^J' 'a* ' y^' JW^" 

>b ^il*> j„y*> *■>) ' oJJ'U^dl o^"^l ^ ^^J-lj S>iil) ojUi>talf 
* J* - ''' t.^" J' A'.^' j' <5'iU <J t yu t > | Vj J^jJl Jai>- 
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^Xa- j^-X^J il Jo5"b i)^b ^1 W^ J*^ jU^>-VI y^'? J"**"^ <J^' 
<i)'Jll <UkJ'l IjIj^j » J*Uj "Uu.-iT ibjjjl £-voS» * '^W'J J*="«Jl 5jU 

^JvJl <b>i)! i)yi' ♦ IplA-l ^cy tSv yUaii-V! iiJ>^j ojTJil <£UJlj 

_/£ "L-Ltj! i_jj.jkJ[ OJlT |j|j < <Uu'j^i J.1-U.C ^o^i*)j 1^^- L^£ ^Aa 

ji ^>jl»- uf-b-ijl Ca1»j ^ycs-'tlil L-g^c uwo 6? w JaJj < •Uj'L^i 

• IcIjvj itilO>. , ?t Ja rj»' (y.J^' If'lij < i^*-^' "S^"" ^.XAjjJi 

♦ oWVl j-a ( t ) 

■ij^uU ^luJl'j ^j—^iuJl ^l_jib JUaL^Ji oL.». JsAi ( v ) 
jcI^j ^ l^j ^kj <C**« «>>j&1 LuU^T iaJi-i <~+Sj jj a*; j 

*5* Wj?»»' 4»L>j ^'L? <b>Ul ^^^ o'UU- j* <JU*. jT j**,? 
UU! l$> ijjBXi 1 ^.ji! c^Lic iijjji ^j , ^ oiUsfi <,Wl J$~ 
eo* "duwli^j • ICw jbjii ^ajii' j! 4juiij ^^^u^azs jJLx^o" L^jj * Uii-j 
Jl hjd\ Ijj caa!' Lf - <jj^J| ^ USUI 1*1 oojjJl { $js ol;f/l 

<Jl jrjji-l 1^1 ^i^,lJ jJ^Jb ^ij'Vl 6!^j liU'l J-vaXl" ♦ l^5'U^»- 
^c o^xJ _j>Jl <ij.!aj £&J>J oj\j>=i\ iJ aa»*.lJ Ui*>- ^I <J^jJl »U.c 

Jib Jl l#0>=xi oLi/Vlj J^Jl JLailj <ki>LJl oi^j^jJI Jbj' 
ol-ajji! l4*kJ' o^ J—^i jL^'Vlj oUjjJl Jc ojja.J| jji.;- 

f >' 0><i' ^Jl <b jU| <*>J^| <^^l oUjUI J .LJiVl «JU» JT j*;' 
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_y Ojy "^ sla^iil J*«Uj ^-Uj <Juf ^jAii ' ^\A\j <lj*a*l\ 

oU^jij oU^jj j)T ) ^ j^*J\\il c>L5"^« _)__>&' jAc cwi u** <*i^ £ <5./' 
it ijJas. ^fcj <^aj\ji}\ *te?y c cS^' waU- ' ( />j^JUC!t ^JjWj 

jJ^JUliCib q^-^i ^j^Jsfi <uki J5" ^jsw £**>• **-J-l /<-ia5 ^yi <ulaj <1U 

iij^iU! ^JI^jJI ojUl <> ->J,A' ^ -^ji ^ ^ t£>**J.I (> L*aU&«J 
u.s- ,j,« JUaU.* <it> <JJ1 <A^>j Ia*« Jo~\ _j* <W * L*** Uij# <i^5^ 

l^y^Ucj l^WU<9 ^Jl iJUiyij i3jWl ^i jwi" ot V^Afc J'fr'^d ^UJl 

oV-_lox *'jt' (^"i "^.-J — """^ JljiV J^-^' o 1 ffc*<«ljJl t}.« (■^r) 

(Jjlkii' UJ" ( <i,U?*J,l l^J'UsUftjj l^j'^j?^ <jjj4)l l,$>«^' ,jX}\ »jlj*-t 
j! L_ax5CJ1 ,_}*i5*J' v*^**^ °^^^ < * i Kj > ^' ^jAiijr iljtl (_y> ojl^J-l 
^i/VI ^w> <> 1ju*j ^ oUl<s«JI el* J5" «jt UJj* 1^1 ' W 5 ^^' 

Ul^pj (j^^^l u>*il lt y^,^lj t^W^' ^xFj^'-) **^jr t^-> ]j 

^UJl 1 _jXju' W-l **^ <jt V^ijP *Aa5 ♦ « Ojiu*« *U> <> JLai.^ » 

AJiiVlj V-U 1 V^ cW! ul^.A!l uU Ia* JT Jl 34UVb 

Jl Uju«I5 «UI LfrS-Hjl ^^ i^jsJl oU! ^ c^ jL) - ^ b ' iUtlili 

♦ (j^jU-l j,flj <«^i-W' Viu^'j W^.J4 ; ' 



£V 
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^> u&h ^^ J i^A': ^ ^ ^M 1 0M ^ ** i ^ 

ijvij jv*T J*« <\A '^'(i^ 1 <»lj*"~» ,^ <*-^ u^ 1 OUjVI 6j«. 
,xJi 4^=41 SaJjJI 5*1>l «*u fj*i <M c:^&*«i uJ <^4 ' [ *>- 

< uUJVI > <*j U J**! I ^ 4U!lj S'UKUtj ^yJl fr °t'^ oU»W 
(jljiAll ) -Uil^ ^jc ^}{j d\Jt*l& ' <Sj2ii- c*»J U. oUa? /ja f»j>JJl 

(Jjv'IjaI IgXUl ^ ^JVl o'"^,>5 £*<&*> * 4jU»J "W.4*a j^oUfiJ oljUj 

<iUs' _ U-l oWWl JJ3" ■JU-'yi.^.Ui'j ^j^i-l o)jj41j ojl^Jl 

< ? ^Uil oV-Ult.)' IsWI oU£)b W>*-J £.tjjSU J*W ^jXJ! <jA»'iyJl. 
' J^itiJl; O.CJJJ <OA>n« <J ji)J^«|^Jl jjJwoiU * l _ r ijVl'ol J ', , .'5 <W»! UJ 

til < otjIjiVb olT/JJ ^ ' V*A) <jj^jJ! «L*JJ oilf <^^l^- F Vt 

.43 ''^*- ollil ^j-^ t5j*^' c«*ai' U JU ^i ■uiui-!' o 1 Uj_ jj 1 j*z.xj' 
1 "V>-lj J ;;J >^y J, d* ^vwtiw Jji 9 "43i ^ <l ^*' s *W*J "ji-r^' °^^*^ 5 
' "LXwWj <*^-«cj Wa* oJ^>-t \$£ tiUi j»ijj 



£V> 
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.jhj eAkoJ.1 ot-rft J>j J> , a^jJaXJ.i aJU^di jU-Jtfj 40^LJl 

olw'^U JJUJI j4aU i_jUJi uiJl 

l^cliJl .y • <u*a oUaj ^c jl t^cl^Ti, j>-JJl' Jc jl i)L.„^Vl 

•iJxil oU-aJI orWy • SlUiX jJl'j UjJuJi^VI 1 uUjVI Jc iUikit 

X*J.I *U! yi a Z-M j^»l» ^ a*.^r ^ lj^Jj JJU Jwj ^ VI 

UjojLWI ^a« ijv,> L^> * oU"UJI jjj^. Jj» jt <jyj.| c.Uw»u 

l$J> Ji\S^i>'j 1$'4jZxJ oi jjii-l Jc •U.-akdV oLisui-l «Jax^' 

ojU<aC ( _ r fiXoJ iJlsAJ \ — (jj, oIja-s^tmV <)U*> yp* •U^.Jslj (JaC UJ^ 
^luj l.$> ■js 4*J JJ^i-l t5^ j^*Ci ^*^ C** W^ ' ^-^"^1 CjULjJI 

• <-9JjWl i-jju^V UjU* l-UU <|j^l j^i 

J.JUJ! oU-i-Jl jj>- (j' u<S>-U5f Oo-I tJ_j.AJ • U>j^JW 4^jLo»J" OljLil> 
<>-jU-t ol'^.-'Jl o&3 < a «iUxi O'ilwa) j3*U J? (J^t^ "^iwa ojU jji> 

jj»- ojji.> u (jy ojl j^J'j — W^ **i^l (j*.ai .a-i-oJ' ^i»^<> o^U 3 jil' 

(ji^Jl •j.a d,l_>o o^W J^ v5-in j* ^^UJI ^jjJl oj^ 'Uj UliUJl 

■j,*i V^xi-ijj ,_jiAl' Ol [j-« < - :j ^'^S*"f t 1 **. 1 . ^.^ JW'T ^* /j ^o^'^ _, <uJui 

< *^^_;j' Jl <W..v>*£i *Ua>- o^IjIj <Sj*f *"£>• <Ua^aJ' jt|U>- jL^>- <«.> 
* iUi'VI tjj*^*;, ,y> <i« ASij.J ' i!^JM (J*^^ ^.s <; iiU-4'j 



J.VV 
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•CUj vJ.i^' oJlj V ojfjf I jl./v4 (jl ' JU J»U*» _j*i? ^xJl liUi' VI 
U,j| tilji j*AJ' Jl ^j ' «U>-\4> !}U o*w)l l( jc _ji«j' — <ij>-t oUi,*.al» 

4.3 jm _ ..Ja^ — »s"j ji*4)l a a £,.>• *0^' <jf* "^^ '*•— ' "^ ^'-^"b 

4**4i j.*j (\) U^j^wJl «-vAc <U^«1 U**sU a\AU> J^ki« .yuAcj j_jJ 

oUjJlj oUkJ-l «U>-l4«j J*lv ,y j<i-t t-Jlft i)jO) J? UJU 

• J^eUAl otfUj (jAJUU-lj uj'LAefyl JjAsJ jj-^^aII w**i*]i j 

J-,«a*Jl |j^> oj^„ 4JJ • VL^- J 6 <Ulj^ ^j^Aii <U^Jl Jj.*uii ^> J-vai 

c*>«j' U '^Jlc J>«j o^ W^ c ul aj < <)l^o"l_j j*«]'l ^^sS ,j^ oU'LxJl U 
Ji^MiJ'j i_jji' <j,j*a£ oU Jl WJjiJj JJ^I-I 0^ -J^ *j^ u*" si^' 
JI^xj jjoil o.^riy Vb l-^* ' cAi'UJl <> i^UJI JUJVI ^> £A^J 
JU>-"VI' o>» ol ^ ' <JU3I JU- f VI >^ VU* i)j2i' V a ->- uvuJl 
^i t*xj' ^ l^LJjtij 4XJI _^jko £«*«£ ^JjJ-l oU'IaJI ^o <w>lll 
l«i* a* ' Jji^l <«5lAll ojjfeilj p|j>-VI ^ oli'U <JU!l ^l^ll 

A) LlU-uo atj) U u«>j <j'\*-l>- umj. <i'ljUXsL| p+ujA jT ^3 jU), 



'a^'ly ■'J J <-*HJjf »y-l ^v-^' ' jiji*"l Ojf SLJ-I iC-i i wjU _yuJ l-J-1 lijJl : ■-JiT 

, t • ^jJll y^Ol JCJ , JjjJJ J^JjOl U»-j!l 
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*laJl Jwii ^» J-" 3 * j£5 ot »)Ui' <u! loT * UiaJ iiJl> j»U ^ij Ljwjjj*. 
V-l^l i\/\ liU ( *iy«a»*A j>-J a »j>k J53j t <Ui jJ-a^^M t/jjj! <U'L> 

U-oW-* U^-^' ^J-"*^ "^^-.'.i A«1«.X) O? uUJVI Jc <_*»■> U (Jacl 

•„o Icj ' <xjU •jju.uj t!>yb* *«X?*j oy 'UCJj « ^.j-^j^ "j' ij™ 

CaJlWIj < jjIjAJI <U^ ojta Vb ' W — ^-M — U*i>U- l»U^<g 

<la»-'jla cJlkxi' <_w<jU«J Uij UU VI — nij*-^ <U^o j£f _ V^-Mij. 

i-l )fl ^ A *o«J J*«JI oL«*-l <_*AJsOj I4M 4 'VU^b 1-XTj l-A»-j liUti'j 

J.C0J ^iAa OJA'W-' 5 «U» "^ J5" oV jW >C J,*aJl oU**-b ' ^U«>-l J- 
<~s^f J> ^a- ' *— *.L»JI j>J.xJl jl^' ^i — Oji*** <-ij*«J <JLa*.> 

LjW <jb^^>»ej \J\ysSi\j '<£\ji n jJb\ <Q'Lw>j ^Ul^j <>'jb (JL*L«!l 
* ojiMuti l*»- ^ JU-oLjs _^i (JJLajjj ijy'b **i»*>' 



SJiiM l$i* <Ul J«>- < oUi*'^' <i-Jac <UX<w oljwJ-l jU*ftl ,^*>, 

• S>if L?J>- , i WiJJJJ ^Ij^Jlj uUjVlj fr^l W^>" (> <«UJj ( W. 

oiU>-VI -v^l V^4«j (j* k_iU?=J' jlji=^ WU»" t/ °>^J-I j*> 

j^ajt 4] 4«i-)J&\ f <2Sj£}\ ~ oJjAll - <*^l : ^ Sjj4^ll Ujl>l 
js^T j^ ^j < j#M ^w > jA^' *•*->*>' <> J> ^ ' c^ 1 
^'jjJl ) U J . o*^- j** &* ^^ ■'W' J^ 9 cs^J f lij^Jl l ^* 1 ' a*V'' 
«-tj$JI ^ j^v' 5jtu*ij UjaS /j.« i^' jjt ^ij- < ( '5li« jaJI S^ji u* 
^cj ^o^j <J_j^ ^ >T J! j> <> Ja^ y*j • »UJ1 J <aX^- 
,>^ ' >VI J <^ J> J^" ^ W.»-*J M^^ MM ^.-^1 o5Ui-Vl 
( _y«Jl oJjij J^b J^b v^^'J o^W 1 ^^^^ <>^ > "^ 

• jL*J5U u>^* c c^-"J^ l 1 -^ ^Jj>^^ 



JV£ 
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*j*j /.jju otvJVI ' >*•*.& o^ l>*Ut Oi*^' &$Jy U*>.p — ^ 

l**J^C, Jjlail (35U-! olj ' 1-AjI J«*l) V ^Jjl gJ>VjU o>iia tJVU»J|. 

h^ Vj <X» Vj UJ Jac V <t**JI t>l^cj < >*j jjkJ jTA) ->0 J! 

oiljVlj *J-*i*Mj OLJ-lj jAajl _ Oj^i-'.*' t5"»Jl l-^J iywUll (j^to** 

<jA»_J-l oL-nd**! <*>-U^w_5 iijjj^a fU^i! v^w j4_jaa^!| Lc ojajOl^ 
j.uull ,j.o «U'La>' *u> «^>>-j ,j,« j'_?W "^ Jb^' W^° Wi ■>* dj£;, ul 

if) <0 J*% U$ < l^if A; J4g>j \j& At J*ii i „ Mis Uj» Jif i!jf, 
<Ul yS U 6->«%5 ^^» 4a> ^« «0JJ 4^fi <^-|*^e l( ^ t i5l * ^A—lAJl 

' VA - VI : SjiJl' 

J*J| \^jo]j , 3j.,Ul <JjUxJ| V^^l olj^l <c^*>^ ( t ) 

ji ( ^U*!' UT . c *i>J.| c^h c^i\j Ai-I uLmJVI (JUj' • JxoJtj- 

l^« ^ <Jl VJ" < <Ji^l W*'Ufcj uiM u-U-1 oaljit J15CAI •j-.U 

• u^jaJIj oliaJl l4**!j <Ukdl o\j-Jd~\ <c^«>^ ( v ) 



iVo 
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. i^Jlkll v_jLk„J3J ) 4,Cj*a2j <AJu J3 i^^SJj l_JJ>.- 4ju*_J> ^i oL-Uo'VI 

. L-jJ <UAa! '^ij^J *iUaJl CjU>.|j oUJVI J**1 lil ' ( u^iikllj 

jt l>_)Ua-w>J)-Uo jhp- <ji>jA -fe- Jl UU,s-t J.^4> il < ©UmJ V U'-l' 

■ <Z**\jJ «U*iUj ■Cjb^-o <U« 4»-0' l^j"! < iiUi j£ j\ [fj%jii\ jf li^SlU 

•UiT aUi^ai tSAItj l$j'U»- jIjW.'LaiI.P (j.« <U)L»1" U Jl 4iLo'Vl> I "A* 

■ji ^JL-J.1 iJIj-a*- Jh>-b ^ jl t?j^' > :: *»*'' < uift«*« J*-Jl JAs^, 

-U^i Vtj <tjj,*iwJl iljilj 'l-UJ| i)j^J U~s*>U UICo (j-uJ y^jfyl ^Ua* 

• ^Jlji-lj .ijiii! zA+aj ^Jrh c£*^ hj-^J <£& o^ <oUi j^iflj 
.o.Jw'1 VI j *s\f-j*» iS^y. «-»^" oUw'VI (X*i — c^T (jjl i_jljiT_ J-*JU 

* \tjyMj V*t*^J Us>J«J 'j"-*" < *^ j: 

c.s*>' U oUJlT £**sji ' u^-M C^ 1 , ~'- J ''" i ' •J'* «^'J ^''"•j-v oljl J" u' 3 
. ol>UaJli 61./^ ^jljiiJlj! ,>jVl 0U0 l^**b '.ilii'z J*ii" ^» 

-ijf. ^ J-V -^--yj Vb^ 1 J*^. C^ 1 I*-** 1 ' ^^ ^' <iU.Vb 

,J| ^k^Jl Jc U V-ljU jr^UJlj jtW/l cj« U5" < ^JVl t^» > 

JaI^JI oJL* V^) • jUJlj oUii^J.1 Jl ^'^>J U»t W»j»- J ? "i 1 ^ 1 

jj^^! <U! oWUCjl aU^lij oLw'VI oljjiVw <A)'Vl jJa- SUV 

dlJi Vj < kjr^^-t a^j"^ i^UrJ ' i • /lL ^ ,l ^'J UJ| J :i 4. 1 ,J X:J, c 51 -^^ 1 
U*s; oo'VT ^Jl oSx^j 5) jUl ^ o;a>- ^l 3a.jIVi ,>« i-^ 01 

* &>5\J~\ sijlj* JU*b SjIjaU 

.^ij < v U3l <iU*j fj^jJIj J~«*JI ur* 3:j:;:Ll ^^ ,bjB <> 

_ybUi« o- 5 J;.^ 1 ^ c ^ ^ Ul - >l ^ xc ' «i* J ' c"^ ]j ^'^ , ^^ c 4 "^" 

<iUiJl oU~il ^Lo JUclj ^iiU.t* <;.^>cil <^JI 'j^aw'j ' oUjVI 

SV"V 
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OlSjUl <J_paUll ejl_^iJ-l (jUJI tt>jJ i_i*T iJjO^' dJA) UUJ 

«L~Jl ^j Uijs j>J|t Ji o\ \S -■ *\y>j pU y 1*3 ji U Ua>t J^jxy 

J**r' C** ^sT 3 pJU«Il J^J^' f "\*«J'I ^J^ 6' oTjiil U«JLxl J • \j Ja . 

l^u.*^ U^jAj- L$Jj <UUil^ SLA- 1 i_aJL_u| <o ^ixj ,jjx.*ji jjo U J.*^J|j , 

_j* dUi _ wi.^AJl jK^a\ji\ '^jJl i_iJaJl l*Uj ii.jJU.1 jiiM l$JUj„ 

OLL*> fju'^Jufj i cj_j*A-I (jJjr»«J' ^!j.A-aJ J^Jl fLj "LouT 

1$I5" • l$J| oU^aII'j fill <-jj«J ^uj <Li£J| oUaLi>-VI Jlsxiij j vit , 

* " ' G^ - "^- 5 ' •>■>■£*" «JJ < f" *M"' <^^J ' yjU ^XjJ <Li-| a i>j r VI i_iW 

• J^' 1 t J ^- J*^' J^ i5j>"Vl J*Jl £ljil j* '**tJ° Ctr^^J* -<^a^ • 
&&J j^l o^J J **»j» <Jj^»h t^'j^J g~mit UT * <JU-^U| <LoUl <i'Ui_j •, 

tr^'j <>^"l *i^ i '^ s * J'j^b j'i^Vl 0"l* ^*J <>"jUllj l^i'Ls- jtjiat 

y%) ^ <1>U> oU>T ij >«*Jl ^IjjlU <*u)l V'J 1 <>^Jl tSj>>^' 

ul „o*VI r *>- 'Lactj SA^»UJ| <i>JuI| Jl^tlj jl^Jlj (.UUl o_J-». 

* V J — J»'j V^i sjvaxji £• ^ssq <ji _ ^r^b u-ui ^ j-ujij* 
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.0* cS^" <tUI ("Aftj ^VIbj.^ oljlja ("*ej ^'IjJi Jc (jwUU vjUsT 
<«j jli ^.^1 ol«j*Jlj oIjIaaJI Jc ^aift'y (jWlj 'oL«>VI ojldij 

ia -jC ^|j <_aI^>J.I uIj^aJI £j>- >b ubj*Jl.j \j^\ v*>bVl 

3jCil**UaJ «UL*CJ SjuT VjUj'I JJj^Sj v£**»- ^jVl f"*^ 11 Ca>cJ' l^J'Uv Jajw 

♦ <*£* <*>ti£v«! *j_^Jl J-**** "^f^J 



.cr^jVl r^*-"" tlr* V-J^"' F '"^*^ oj\-J*»j %y.b^« £^- 



_ > 



<i iS t^j {j ' <*^Jl £>jti Jt^' J' C^ <-y* f*^*i^ u^-^ 1 yr J^°i ^*» 
• <c*Jl oUibCJl (j», <JUil <JL»-Vl |*U*f W^ t-JuJ cA»Ldl jjo>. 

•lA4>j i5j»-Vl <i ^ioJl oljUJlj j^U*uJlj oj^^I -Hf***^ J-i* c/ljU 
)-l„>. IjviT JJi> i! i-_A;JA]| o'lwJwJU -1«*>J»I «I^Jl •^fy «-**»J >«> 

oL* <>> <— xi-J ,^0^ JU.J»i*i> o?J ^SJl "b^Jl ^iJii iij*J' 
♦ oli5l5C!| <a,j cAjLJI <>„J^j j^di <ijjj-JJ\ <*5U^I oUUJl 
O^-jJ u^^ 1 iJ 0>Jlj <?lj>Jl oljU. u^ o^ (* J ^^ !!! ^ al -^>-^ 



SVA 
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C*>IT «!j ^ L^J'lSib <iu^s "^j^l oU>lT qu U J~*a5' _ i 

^ jljiiJl ,y .^iT • £>l_' jl y-lyilj Jikj' jf JiUG* jt j|j>. oUHc 

JjsUiJ' <iJ,l iL«>-Vlj 0U&J.I (I)? L ^T ' j«**Vl oUI">a>J|j olSjJl 

« 4Tji' » "Hj^ jbj£ Oj*J Ls»Uc L_4i53 • « <J_ya~ » l$> U Ifli-wflj 

,y U* o^-wJl ^ ^^^ (* c '_ri ***** J c "V. ->■*■" o_j&' oli'LxJl ^n 

, (j-UUIIj yJ»_uJ| ^ L*f oUjOJl ^ J? , yOJlj jfC^Jl yu-SW 

■ ( s P° res £>.< ) ^e'j*- *~* J c oj» <a^jJi olrLJi > Zjuf 

0*^1 Jb* f*JJ> JlyVl o^« f ej g^l JiA^' ^.xJlj oUUJl -jx, <JlxJ| 

if»Jl o< — jJWl ^jw*. ^ o-Uj j*j « _»}Ui^.Vl » •jTjJf lw U 
•jc pUii j*j 0j Ti 43 uT^-SJ! 615" olj < «»4_>.j olwyt ^i y^jj 

0* Uli__t9 p%»-V. U* u) . JUfjJt'.ja'^l dbji ) : JU <J^ 
jS^ftJ S4_>lj ^ 'y ( /l___y'l jJUf _jAj ) : L_.t IjiJj 

ij* rf.J ' ^^" «_r-« oUUl« oj>« JJ. Uu jjjj|i 6 JU jUt 
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_ \js> j&j>.j l^^uL-ul ^ _ <Lo'LiJ| ji'bCiJl o^Lx • jL-iJlj jt*jVl ^y 
( ,j| _j^»J|j oUJl ) l*4-JjT f jM ' oV«*iVlj o'j^Jl ,^ W'^**J <l 4^^ 

, ( «..jQj'j i_A ^a»-l jl ) 01 — sti'l e_ji^> ' « J|J^Z>-I /•L.aJu'I » iiiO>t> 

/Vs ^j'.? w" •— "-^"i uij* 1 '' '"^* of >^ * « ,y lac i)'„j*~ »■ "l^-^j- 
<ijJJ| LjU- jaC JL>-Vl r-'^'j jjICJI A^-^i — l*lj>^»- Jl oJir U'Lj 

Vjs jOJ -vo < £„>— — «Jl •JaA'-J jJISCxJl vJa^X^J' j^zi! <j|j_}J| cK>\jS} 
<U jXA-a kc <JU.'Aa c l— <uJl jlj^w-wl'j <«eSU.I Jl — qJ o^*-^" oU'!>L_ ii^l 

cA— -j'VIj jjl&Jl oU*c oj'IT ^yvi j£ o^'VI •*.■>>■ j J?S 
Jjjki Ijjj'j j^xij' cjj*jJIj jjaJl c*ilT_j i V — ^'UlJ' ^otf £.;jJlj 

Lo-«>- ♦ *i|M>- 1,/J-fj L-wai (_>j^.s<Jl oO* ,jA liALjX^S' olj'l_jA>Jl oiuj 
J_^iljj oU'LJlj JjaJl ,j.« Vfiljit 'j«i«>oX*«l (jiijVl Jc 0^'VI ^'1 

Ifri'lij vili_*oi jU^-tj <cUjJl ?•*■*> j* la* <jtf"j> ? j-Ulj jU&tfV!-- 
^JUJt ^Uic'Vlj obj-a*Jlj <5"|_>A)lj jUiJlj J-waUJLl.oU'LiT jUT>U 

^Jlji iil!i o*j o^'VI *i «j" * 4-wcUj-sJI <* = >aI| oli oUJVl c^U'Lij, 

4ila« J&d <J'UJ|i JU>.VJ olw> >^J4 jtWI uww" Jc JV.> ^ A b -^1- 
<iSJj <>j1iaJI ojIj^I oUjXmv. ,ji Ji-Jj l>H; <»T kiLiV • <i'ULa>-lj 

« j , t ,.,» j jj,* 1 ^! "j-^ t>^* , *'-^'j c ^ ^°uji Jiijiiju i<j : j5c>i U 4 Jij-,',y' 

.") l t.. l| juiJJ. oUl__A)| Jc A^iSJl j[ < h — r ^4-\ ^IjVl ^^a/j- 

<_Ja».iU!j) oJjtUil) ^Hx> o^ "*^c yhj, la* JT ♦ Wiiji)" j l i ,^Aii\ 
: <^Jo JtwJ, of j ^»-v>«J" ^t <»V«J| cJ^IjaJ! <ij*« (J^^, ob ' j^*^lj 
l^j #jufj ^1 #a* ^Jf <J ^ij ^jJl ,>j S' Jwl .>aJ| o4* c ^-j ii^l a* 

Uj53l la* i^» J— U^_ of ijtauafl "UavAi Os-jj * 9? SjLwJIj jUx^J oL*j 

6f Jc JJ^ ut^'Vlj olj^b ^'v^ 1 ^ W»Ui> jf <«UJI oyl^l 

a*«3 a>.f a>.|j < L^- I^xj Jsjj ^b ' ^"y^ J'. 1 **-) ^-i^r ^f*" 

* 6&»J 0V0J JT c5* •».?>■•>* J^ 9 *^. ^J -5*^^ 



SA' 
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' Oyj »** Zj** tH ««>>* j*l ^'1 ' 0$$&> *^Ua* l«ttt> eW*£. «U£j J 
W*a| S^.J'.Ai* y>UJU> ^ssi < Jj^JUIl ^aJ pf Igj'^suJi ^'LiUf ^f? 

ejLwJl Jj^jiia- <X>=X» <*«!sl>- CjW*j=J _, liUi >>.4 — U^^'VI J^-o-^ 

^ I — *>'lj o^»- -5j»" o^«J o->U — wJ) ^/Xij < u^jVl ,yU J5" l* 

*2>«j' tjvljAJ UijXa&a WaJ>\>- I.JUC *-$JLs~ •U^AJ A>-j) CjU»-|jj «LJjJU*v« 

^j.*^>.t j* (jl »l^*Jlj >->l_jiil <U«-UJ'j < U«bl »Uw? ^*> ol >->U«Jt «tdc 

<o&»Jlj juXJl ^ <_™*-sU- oUj^hu*! VI Wbl (lr**°*i ilP "lit • t»«bl 

(■L-loij oM»Uil y>L-i ^ _ ,.1. — Jl ULjuxj _ o>^-Vl * 6>^-Vlj 

/_r* 4K ^1 ijfvj <U..o ij^ oil«l«ilj oli}Ul o-U ^^jx) • oli'lUJl 

itf S l\ »>Jlj oUl^jJlj cAi'LJl tjuj <JUj <Jj& Lj^suoj ( j^Utl 

AiU. ^ Juj C^lj oj& W*>j ' i5j^l c*»Jj ^jfylj oljU-Jl 

Oj5o l^-ajuj ' <jUcj <XjU|j <j'U - />-J o»U*Cj <J'_y>J <3'L-^- liU*) j 

<* — «JjJl <5'15CL. q;,) oU>>U!U < a^UIl 0"j S_^«J| ,)jz^.\ oy 



<-tV- 0>.j& <*•> <^ c» S/4* iJi ^U3'i Xj^Jl ^jj& oUJU* 




JA\ - oUj'VI JU- 
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,j\a>J! Jajb>*> * el-lill ^ i_il> t^Jr*-*-* c3^**' 4 — ■■'■'.'■■ r; 5 <JJ»ic cJjA^J 1 

jtt 4 <Lu>^>t» <flicVlj ijf.J^'j -JUl^Jl tAiJjJl » ' J-aLT ^_j^6 <UU- ^3 
eU-lj < ^>- (JJW ijui-li < U_y> 0_J*4)I (j-^J * oljJl jl <Ui-l j\ o_)Oj|. 
L_f**tj <U^»Uil v-ijjlaJl ji j^i of ii' « o_jil!b o^j^-ja » <_$! *Ui <U,oli" 

03«j 31 « JjiaJu o2j>-jj> » oUj>- J! jj^>=.i^j *_wji^!,Ij oj!j>Jl_3 'III iijij. 
,_S_j><J| pIj^JI JI ijjdl J Mi. ,y jr'j^VI )■ ji- o'UjVI- co>«j j- s^LU 

O^f U'j « ^*>JJ J 1 ^JJJ O'jJ'l JJ^^J (3?.>^'J J?."^" • V-^>" CjL-Ul 

/j.o Jjl gJl ojj^lj <— iUVl ,_ji I — gflixi-V U.jj^^j' i^^n^aJl jjja 

« CaJ.1 etiilll 

«.^jij _^5"| J.i i «*>Jl oLJl Jcj oUj'VI Jc "Ui^Jl o^jiifl jU'T . 

i_A^j^ oJj~-> ^ 6f_^l \-J 0>^, ' 4«U> oUakx>.| >i_^J' J I cole j^LjJ'jI 

-ail \ fcJlb ,yJl ^.J^^ 1 ir'J-'- 5 L-^ J ' a" J^ ' W^'^^-cr' ,C^ 1 

,<« J.J&- U _ S-J^l o!-u>Ull! ,jt _ (jli^fl ^ <i'lT-J-vU ^-oUj'MJ 

j^ • q^.Jl {ja oVT Sac ^Uaiil a,o l^Ul ^«1 (>>j^l 't«aii j^ 
< oUj'MJ 14*->L^ J^i Ujjy. ,> -J-'V ^.'.^ olj>^-J £^;. U jjaJl' 
ply! ,y 4JL1U. oUX> <^l JiAx>J' • <*.Ji p-i^"' ^ °-^;. ^ W^J 1 

• «U.| Lj-J.c Jj^o Uaic 
<_iJU^ S>iT J^l^c jj>-j .y^. U W«lc a 4 Vj^ 1 ! Ui -^J ,uc Vt 

u^ii_> jju» .a* u^ju ,j>j • <aUajii o^'V^i >*>" j^ ^^y i> ^ y 
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■cA-J^I oUUc ol UJ J>w villi <ijjw < iU>Jlj *UJl <U jj^ •_ rN « 
j\jv)\ <jij All _^yj *^^' (^ ->-M* ^j^^ S^' "^^s^' ^j'y-" °-<-^J 

Jlaj Jv>- _- l#J J^' J*-? j'j^Vl'JiV; pj**" s*A»-J _jAj (jJUJl Ujljf 

o^«Jj < All (jojj < SjJJl ^t ^AJI oUv'VI ^-vsl <>'! ijAi viUi 
.jJU-l Jy oJ-^j (3^- ^'b ' £.- , ->' , - J °V^ <>-^l <^l ^ 'M^ 1 

-\S -IV : ^IjJt 

-4-^J>l JiJ^I o^U Jp«J ^jiaJ o^ 61 ^- a* ( £-0"''-' ) °^~" — ^'^' 
* Jilij'Vlj >»Jt oUJUc <Ua,*/<ljJ 4_o_ UlU- Jl ( hA\ it^Jl ^ij.j jl ) 

4 J. I JJ^J-I oL-Jl *lj>-f ^,j£'d ^IJ U Jl i-vJ-vfl vj"iU-l ciLei' 

/^SCttJ 4 ' ■ ■ " oU*j! -i j^lxl' j^Jlj oJ«A9ei| i_aj! — B_oJl oli <Ul«/iJl 
< <&>-yl\ ol>wJl ^ I^jjJ*. ^y-> n ij! 4^.^111 oljji.vuJl ,_ji l^auJ^J JL 
jj*> \lfi-J 1 <JI aifj 4j|_^>-i JalJJ 4j'bL^>- oL^j'VI iSj 3 ?!, ^^ J C J 

• jTyiJl Jjm IJ* ^ • o^-v-oxJl 

o-Ji 5 -A«i Cvii *>» ,ysli gj»w < ^^t^ <-*»Ji j^li dill o' ) 
V3L*> JJJ1 J*>^ C U«V1 Jiti * OjSSj* ,yl$ * <urt (&h * JA & 
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